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PREFACE 



The means by which a small rural school system might provide a continuing 
curriculum development process are limited fiscally in most areas of Montana, 
Through the acquisition of a federal grant under ESEA Title III, we in the Fort 
Benton System have been able to overcome this limitation to some degree. Found 
in the pages of this curriculum outline are the efforts of Fort Benton teachers 
and administrators as well as the efforts of personnel from seven other Montana 
school s , 

In today's paper world we often measure success by the volume of the printed 
word. The efforts put forth by the people involved in this project in no way can 
be acknowledged simply through an observance of volume. The real success of the 
program appears in the regeneration of teaching philosophy, methodology and enthu- 
siasm, These in most part will show in the benefits rendered the students in the 
years to come , 

I am not only proud to have been a part of this project, but also thank all 
the people involved for their cooperation. Any success or benefits of the project 
are theirs. 

Members of this project from the Fort Benton School System will be available 
for consultant service to any organization or school district with regard to the 
outline contained herein or any other part of the project. 

Will 1am J. Hoppes 
Superintendent of Schools 
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STATEMENT OF PHILOSOPHY 

We believe we live in an age of science and it is essential that students 
of today, who will occupy positions in tomorrow’s society in the twenty-first 
century, have the background of a modern and forward-looking program in science. 
Therefore, we want to teach modern science in an imaginative, investigative and 
inquiry-oriented fashion. 

We believe in order to develop such a meaningful science curriculum, a 
planned scope and sequence must be used. Therefore, we have divided the mater- 
ial into conceptual topics which are arranged into appropriate learning levels. 
These conceptual topics are in the three major areas of science: Life, Earth, 

and Physical , 

We hope the student, through inquiry and experimentation, will become 
actively involved in the learning process, thereby developing an appreciation 
of what science has done and can do for everyone in everyday life. 
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INTRODUCTION 

This Science Curriculum was developed primarily for the Fort Benton School 
System by a committee representing several Montana School Districts. The pro- 
ject was funded through an E5EA Title III grant to the Fort Benton Public 
School s , 

The writing of this curriculum outline involved a highly concentrated six- 
week effort on the part of each individual committeeman. The science project 
personnel were: 



James A, Longin 


Fort Benton 


Project Director 


Jack Lepley 


Fort Benton 


Group Leader 


Diane Me Sweeney 


Fort Benton 


Student Consultant 


Patricia Konen 


Fort Benton 




Betty Bylund 


Fort Benton 




Walter Marten 


Fort Benton 




William Kindzerski 


Fort Benton 




Fern Woodfcock 


Chester 




Richard McCrea 


Chester 
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TERMINOLOGY 



1,. ACQUAINT - to make familiar, 

2„ APPLY - use appropriately, 

3 , ASCERTAIN - to find out, 

4» ASSUME - to take It for granted, 

5„ BEHAVIORAL INSTRUCTIONAL OBJECTIVE - refers to those objectives used to 
measure the terminal behavior of the student which are intended to 
help develop the behavioral concept and In turn the grade level theme, 

6» BEHAVIORAL CONCEPT - refers to those concepts written In behavioral terms 
which are Intended to further develop the grade level theme„ 

7, CALCULATE - to find out beforehand by any process of reasoning; to esti- 

mate, 

8. CATEGORIZE - to put Into a class according to some system, 

9= CHARACTERIZING - describe the special qualities or features of*. 

1 0o CLASSIFY - group according to some system, 

11. COLLECT - gather together. 

12, COMMUNICATION - the exchange of thought between persons by speech or letter,, 

13„ COMPARE - to point out likenesses, 

14, COMPILE - to bring together in one list or account , 

15, COMPUTE - to find out by rhythmgtlcal or other mathematical means, 

16, CONCLUDE - to come to i decision about, 

17, CONDUCT - to execute, 

18, CONSTRUCT - to put together or build. 

19, CONTRAST — to compare so as to show their differences*, 

20, DEDUCE - Infer from a general rule to reach a conclusion by reasoning, 

21 , DEFINE - to establish or state clearly with authority, 

22, DEMONSTRATE « explain by using expeY'lments and examples,;. 

23, DERIVE « to draw as d conclusion, 

24, DESCRIBE - to tell or write about* <y T " T.' T'V. ’>V 

O . ■ • .-.;v:Th . ~ • >: .. .X:>' - ?r/;- ' V ;; V,-v : 5 

ERJC ^DETERMINE - ^ result*. 



26. DEVELOP - work out in greater detail. 

27. DIFFERENTIATE - to recognize and state differences. 

28. DISCOVER - see or learn of for the first time. 

29. DISCUSS - to talk something over with others considering all sides of a 

question. 

30. ENVIRONMENT - surroundings; especially the conditions or influences that 

affect the growth and development of a person, animal or plant. 

31 . ESTABLISH - show beyond dispute. 

32. EVALUATE - to examine and judge concerning the worth. 

33. EXPLAIN - to make plain or clear; interpret. 

34. EXPRESS - to put into words. 

35. GOALS - refers to those ten basic goals established by this committee as 

the overall concern of this curriculum. 

36. IDENTIFY - to rpove that a thing is the same as that which is already known. 

37. INDICATE - to point out or make known. 

38. INFER - find out by reasoning. 

39. INTERDEPENDENCE - the act of depending on one another; a mutual dependence. 



40. 


INTERPRET - to explain or tell the meaning of. 




41 . 


INVESTIGATE - search into, examine closely. 




42. 


LEISURE TIME - the time which is apart from an individual' 


s work time. 


43. 


LIST - catalogue. 




44. 


OBSERVE - examine for some special purpose. 


• , ' . " ; ' ■ ’ 


45. 


OPERATE - perform or function. 




46. 


PERFORM - carry out a process. 


. ■ • . 


47. 


PREDICT -to make known beforehand as something that Is to happen. 


48.' 


PROVE - to establish the validity of. 


Y : . VY., ; t 'A. 


49. 


REALIZE - to understand clearly. 


• ■* * '• ‘1 * „*, , l . ’ r . • * 


50. 


RECITE - to tell in detail ; to relate; to answer questions 


•••- *• / • • •• ?i s ; . 3 ... ♦vvrv . .•* - . 

:;••••• * ' ■■•■•■‘'V - • 

about a lesson. 


51. 


RECOGN 1ZE - to recall knowledge. 


■ Y^TY’/"'^ Y 


•' ' iVY. 




< - ' Y- Y -• Y:Y ■ ■: • 


52. Y 


RECORD - to set down in- writing. y YL YY YyY,..: ' tyY'Y t Y- 


yYyY :YY., YVy-. 
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53 . 


RELATE - to 


54, 


SELECT - to 


55, 


SUMMARIZE - 


56. 


UNDERSTAND 


57 . 


VISUALIZE - 



give only the main points of or express briefly. 



to form a mental picture. 
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BASIC GOALS 



Ten basic goals have been identified in the field of science K-l 2; these 
are as follows: 

1. Each student should be able to utilize observational techniques in the 
natural and physical science areas using all his senses, 

2. Each student should be able to develop classification schemes accord- 
ing to similarities and differences, 

3. Each student should be able to communicate orally and in writing the 
general terminology required in the scientific areas. 

4. Each student should be able to make useful application of scientific 
concepts in everyday life, 

5. Each student should be able to use known facts to explain natural and 
physical phenomena, 

6. Each student should be able to utilize the skills of scientific inves- 
tigation . 

7. Each student should be able to infer both deductively and inductively 
from evidence at hand. 

8. Each student should be able to maniuplate scientific apparatus. 

9. Each student should be able to develop an understanding and appreciation 

of himself and his interdependence to the total environment. C 

10. Each student should be able to develop an appreciation of the contri- 
bution of science to everyday life. 
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THEMES AND THEIR RATIONALE 



At each grade level a theme is identified and a rationale is indicated for 
that theme. 

Grade 

Level Theme Rati ona 1 e 



K-3 



4-6 




General Science 1. Because science is interwoven with the 

primary child's daily activity, the follow- 
ing rationale for teaching science in the 
primary grades, we feel, has to be of a 
general and exploratory nature. 

2. Because a primary child has a natural curi- 
osity, his interest in science can be dev- 
eloped and expanded. 

3. Because of his eagerness to use all of his 
senses, the primary child can be made aware 
of scientific method, 

4. Because of his need for active involvement, 
the primary child will develop an appreci- 
ation and enjoyment of science, 

5. We believe that In order to maintain and 
preserve life on earth, a primary child 
learns to recognize the importance of his 
relationship to his environment. 

6. Because of the complex nature of science, 
we feel that a sequential development in 
primary grades is necessary. 

7. The primary child can be motivated to dev- 
elop hobbies in science. 

General Science i. Plants and animals are of a major interest 

to the intermediate age child and the child 
can be motivated through his natural curio- 
sity* .L •• ' . 

2. Psychol ogically , an intermediate child should 
be able to understand the logical order of 
the earth's formation. 

3. the child's natural interest in the stars 
and associated phenomena is ideally suited 
to developing an understanding of our ever- 
changing universe. 

4. The child has an increasing need to know 
the physical and chemical make-up of the 
Universe; therefore, a sequential ■■'develop--' 
ment of the topic of matter should create 
an interest In atoms and molecules which 

vl;- -- V ;v ';-r' --L” 

5. Our technology is based on energy and the 

child needs to understand the historical 
development and- the increasing importance • V.' : - , 
of energy: in; today 's world. : '/!}■: 

6 . Because of the intermediate child's aware- 
ness of the maturation of his body, we feel 
that basic body structure and function should 

• - be taught at this level ; . 




Grade 

Level Theme 



7 Life Science 



8 Physical Science 



9 



Earth Science 



(£») 



Rational e 

7, Because of his ability to record, measure 
and calculate, we can extend the develop- 
ment of the scientific method. 

8, Because science is interwoven with other 
subject inatter 5 it should be correlated 
with all related curriculum areas. 

9, Because of his involvement in science, a 
student can be motivated to adopt appro- 
priate hobbies, 

10. Since learning is approached in a spiral 
hierarchy, the child is led step-by-step 
from the simple to the complex, 

1. Due to the transition of the student from 
elementary to junior high, we feel that 
the familiarity of the student with living 
things and his surroundings will help make 
an easier adjustment for him at this level. 

2. At this impressionable and inquiring age, 
we feel that living things best excite 
the child in the area of science and thus 
build an enthusiasm that will carry through- 
out junior high science. 

3. We feel that the best sequence in science 
is to start with the area that the student 
has familiarity with and then move to areas 
of less familiarity. 

4. " Because of the social implication and body 

maturation at this level, life science should 
be taught to develop an understanding of 
functioning of the body within his environ- 
ment . 

1 , The sequence we have adopted from the famil- 
iar to the less familiar fits physical 
science at this level, 

2, Because science is required at the 7th and 
8th grades, we feel that students should 
have an overall understanding of the major 
areas j therefore, physical science is taught 
at this level, 

3, Because of the necessity of certain math 
ski ITs i n physical science, we feel a stu- 
dent is better prepared to cope with phys- 
ical science at this level with his addi- 
tional background in mathematics. 

1 , Because earth science requires an understand- 
ing of some basic ideas in both-: physical and 
life science, we feel a student needs this 
background before he enters this course;;. ' . L ■ 
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Grade 

Level 



Theme 



Rationale 



10 



Bi ol ogy 



11 



Chemistry 



11 or 12 Physics 



Because earth science is an extension com- 
bining the physical and living worlds in a 

of phenomena of our 
this should be an elec- 
placed at this level. 



more in-depth study 
earth, we feel that 
tive subject and is 



3, 



Because one laboratory science at the high 
school level is required by the State De- 
partment, we feel that the exposure to ones 
self and his environment is of most value 
to the terminal student in science. 

Because of our belief that we should pro- 
gress from the familiar to the less famil- 
iar, we feel that biology should be taught 
at the tenth grade level , 

A student should be familiar with his body 
and how it functions as well as how man 
controls and effects the environment in 
order to maintain and preserve life on the 
earth , 



We feel in the normal progression of science 
that chemistry is best taught at this level 
because it forms a basis in which to build 
a foundation and basic knowledge for physics, 
Because of the need of most college-bound 
students and because most tend to diversify 
at the twelfth grade level into manu-related 
areas, we feel chemistry is best taught at 
this level , 



m 

i 

£ 

m 



Because of the need for the mathematical 
theory and skills, we feel that physics 
is best taught at this level after advan- 
ced math I course is completed. 

Because physics utilizes material and know- 
ledge from many other science areas plus 
the use of material of other courses, we 
feel physics should be taught at the high- 
est level . /; 

Because of the necessity to be able to per- 
ceive and to make judgments in the theory 
of physi cs , we feel that it shoul d be taught 
at the final year In secondary school . r 
Because physics scientifically explains much 
of the application of al 1 science, we feel 
that : the ; student must f i rst be exposed to 
the, many .examples before an understanding 
can be developed in the theory andworki ngs 
of these; scientific laws, v : 



11 Or 12 Advanced Biology 



eric: 



Si nee many of the students; i n science at 
this level wi 11 be going on to col lege, it 
is felt a course of this nature is of great 
importance. . /v . ■ ■ 



±a 
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GENERAL NOTES 



1. The concepts to be developed in the elementary have been divided into two 
major groupings - Primary and Intermediate. Levels of presentation of each 
concept and sub-concept have been indicated. 

2. Reference materials for the Primary levels (K-3) are to be found at the end 
of the third grade concepts. Reference materials for the Intermediate 
levels (4-6) are to be found at the end of the sixth grade concepts. 








/ 



w 
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KINDERGARTEN THROUGH GRADE THREE 



GENERAL SCIENCE 

I. Develop an understanding of plants and animals . 

Objective: Each student should be able to understand and appreciate the 

interdependence and the changes that occur among things with 
their environment. 



LEVEL 

K 



2 

3 



K 

i 



A. Classification .--w-- y. ■■/■■■ v; -. ’ ■ j 

1 . Each student will be able to identify and group living things; j 

a. Plants vs aniihals. • ; 

b. Plants (e.g., trees vs flowers). ; ; 

c . Animals (e.g., wild and domestic). i 

2. Each student will be able to categorize plants and animals accord- 
ing to general characteristics (e.g., color, texture, shape, move- j 

ments). , ■ • v/ •• , T.y,. . v ;-. . • . . : •• \ j 

3. Each student will be able to classify plants and animals according I 

to their environment. ; • ; * v ••••••: J 

4. Each student will be able to classify; according to class character- ’ 1 

istics (e.g. , birds, mammals, reptiles, amphibians). . . • 

V 5. Each student will be able to group -plants bystructuraV character- 
; _ istics. (e.g. , green. and, non-green, reproductive, with or, without 

tubes (vascular)). 1 . 

B . Growth ; . y;; 'Tyyf 

. Each student willbe abl e to observe simple stages in animal growth | 
, ; vT :T;T||||^hdl devel opment; (e. g.,bi rthtoaduitsize )T ; 

2 . Each student wi 1 The abTe to observe reTati onships of growth and I 

development of living things to their environment and food supply 1 

(e.g.,- grow seeds in soil, fish in aquarium). ’ 1 




’ 'v - ’-V ; ■ ' T 17. ; 4 * 'V * - \ ’ <’ ‘ " . . - ' - ' -i.. ” 



Pig 






LEVEL 
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K 



3. Each student will be able to select nutritious foods for good health 
(e.g, , basic four) , 

4. Each student will be able to conclude that green plants are directly 
or indirectly the source of all foods for animals (e.g, , cross ref- 
erence to growth). 

5. Each student will be able to describe how food is the source of 
energy for growth, repair and movement. 

6. Each student will be able to explain that within the classes of liv- 
ing things, the sources and kinds of food they use will vary with 
the environment (e.g., meat-eater, vegetarian - cross, reference to 
ecology). 

E . Senso^v Experiences ' 

1 . Each student will be able to discover that his senses help him learn 

about the world in which he lives . : 

2. Each student will be able to identify the structure and function of 

the eye and ; ea rM^MMAy ' M\ M; MM- :,MM r M:- : . ; 

3. Each student will, be, able to Investigate that the movement of some 
moleculesftcan be detected by smell (e.g. , perfume, mothballs). 

F. Ecology MV/Mx- '^M^MM-MM x 

. Each student will, be able to observe, the effects -that pollution has 

ori jthe surrounding envi ronment (e . g . ,Mi iter , ;sounds;M smoke , eMrMMM 

2 . Each s^iidenfewiM 

Mr MJfhe^^ tirin^fanciSMfie^ 

MRlahts andanimalsina good and poor environment) . Me 

3. See Growth I-B-2. ■ . , ' ' e " 

4. rEachstudent;will;:berabletoobservethat;the;ever-changingenviron- 
inent causes continued adaptation 1 in’ living things (e.g. , seasonal 



X/' 

Mi 



6. See Growth I-B-5: 

3 7. Each student will be able to explain that living things are depen- 

• ■ . 4'— ■ ••• .,•/ . •- - :V.- ; V - 1 ; ■’ • ' X ; ' ' 'ij : •“ ■ X: » ^ 'X-,- , : s % ~ •• V ; ; x - . , : \'v ' • - • rx 





LEVEL 
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B. Seasons and Weather (revolution) 



K 

1 

2 



T, Each student will be able to observe weather and seasonal changes. 

2. Each student will be able to contrast weather with seasons . 

3 . Each student will be able to relate revolution of earth to seasons 

4. Each student will be able to observe and record weather. 

5. Each student will be able to compare our climate and weather with 

other areas. 



C. Earth's Neighbors (planets, moon sun) 



K 



1. Each student will be able to observe and discuss sun, moon and stars. 

2. Each student will be able to realize that the moon shines by reflec- 
ted sunlight. > * ; \ :V' J •' V. -"r . 

3. Each student will realize that the sun is a star, 

4. Each student will be able to relate that the moon in the earth's 



satellite 



3 

K-3 



>.g. , revolution). 

5. Each student will be able to identify the earth as a planet in the 

sun-' s'fanii ly. ':?• ‘ ' 

6. Each student will be able to identify the relative size of the plan- 

7. Each student will be able to relate that each planet receives energy 
: ; : ih ^oportion (ib its distance from the sun. 

,8 . Each student wi,l 1 , be,, abl e to di scover,’ interesting, facts about earth ' s 

Wi! ' \ ne 1 g h bbr .. -w***.-. 



9. Each student will be. able to observe and discuss man in space. 

Ill . Develop an understanding of: geology as a science. 

Objective: Each student should be able to comprehend the formation of the mkii 







■fa&ri si • v . ? s-' =\- U l 1 ,v| k* &-srA*fWhs&%x l ‘Sg‘ 





LEVEL 

2 

3 



K 

1 

2-3 
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3, Each student will be able to observe the conservation of soil. 

4. Each student will be able to investigate and explain the conserva- 
tion of soil . 



IV. Develop a knowledge of matter and Its role in science. 

Objective: Each student will be able to recognize the different state of 

matter and understand that matter can be changed from one form 
to another and the total amount remains the same. 

A, The Three States of Matter 

1 . Each student will be able to observe the three states of matter (i.e. 
solid, liquid and gas). 

2. Each student will be able to observe and investigate that matter 

exists in three forms and can be changed from one state to another 
(e.g., ice, water, and steam). ;• '/...V 

3. Each student will be able to investigate through his senses that 
all matter is made -up of molecules and the state is determined by 
molecules in motion (e.g., boiling Water, perfume in air, solution 

, of sugar and water). • 

4. Each student wi IT, be able toil nvesti gate and record that solids can 
be dissolved or mixed with^anofher/: substance and solids in solution 
can;be changedback to a solid (e.g ., sugar and water, sand; and water ). 



B. ^ Properties'; of Matter 



K T. Each student; wi l l b^ that matter occupies space le q 

water in a glass). 1 ... , ! 

occupies space, a solid has a shape, the shapes, of, liquid and gases j 

can be changed (e.g.,, rock, water and air in. separate, bags) . . 1 

2 3. Each student will be etle to racquaint himself with the- fact that a 1 

molecule is. the sniallest, part of ;a. substance which retains the chemi • i 
cal properties of that substance. ; ' 5 

4. Each student will be kble to. determine that, when matter changes from 



matte 




LEVEL 

2-3 
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4. 



5 , 



Each student will be able to conclude that the sun gives energy that 
is stored in green plants (e.g.y growing trees, green leaves in sun- 
light vs dark). 

Each student will be able to explain that light energy can be changed 
to heat energy (e.g., gurn paper with magnifying glass) . 

Each student will be able to explain that the earth gets most of its 
light energy and heat energy from the sun. 



B. Movement 



1. 



Each student will be able to observe what causes motion (e.g. , wind, 
electric motor, muscles, etc.). 

2. Each student will be able to observe that the speed of doing work is 
determined by the rate at which energy is used (e.g. , tractor vs. 
hourses, walking vs. running). 



C. Energy at Work 



1 

2 



1. 

2 . 



3. 



4, 

5. 



Ecology I-F-2. 0 ry 

Each student will be able to observe that fuel s contain energy that 
was stored by^ green pi ants (eig . ^coaT) , b 

Each - student will be able to observe as fuels burn energy is released 
( e. g . , wood burning). 

See Food I-D-2, 

See Food I-D-5. 



BISS 















b 



6. Each student will be able to categorize energy into two main forms: 
water/inovi ng water, fuel, fdod, electfic i ty, el ectromaqnet); 



; • ,bbb :> ' :• \; ; '' : V;b-b;' 

J 3 . 




•; 



*£b!b 1B.J It: ; rt^'b . fc* \ri .B'Z i \ .; .B ' / i7 iV; J K- ■-.'_ i ■ -J ‘ 5 B - ' .'■ * .- / . A 2* . ' • i>'l. ■ .■ ■•:■ ij : l.'Lsr _■ tiiX 'il ." bHiJL L .. '-B ' : .Bi-V ..''Si bbb.-A 
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4. See Senses I-E-2. 
Machines and Magnets 



1 . Each student will be able to discover that magnets attract some 7.3771 

things and - not others.^ ; * •; 3 J3333 3'77':; 7 '••3 7117® 

2 . Each student wil 1 be able to observe that there are many machines 

77:3 that help us, to do work. 7f33'77.7 737 f 3 733-.' 7333 

3. See Energy at Work 5-G-3, 3 333v: : .' 377737377^33 



PRIMARY RESOURCES K-3: 



Classification 
Books : 



PLANTS AND ANIMALS 






Big and Little - Hinde a Ceci lia , E Hi n ( i<-3) 

True Book of Di riosaurs - Cl ark, Mary, 568 Cl ~ f " ° % ^ ; 






A Tree i s a Plant Bui 1 a , 582 Bui (K~3) , - 

Anima Is Everywhere - d' Aula ire, Ingrie Edgar , E Aul c2 (K-3) 

Family Tree - Adamson, Jean, 407 Ada (K-3) 

What is va?Cow fe ; Darby,, Ge he ; 63 6 72 || Car (K-3) : 

What is afChlcken ||K ^;Gene^fii63ltillCar3lKl 






* - * - ■ . * ■ ■ ■■ . 





WhatisaTree ;-Darbyr;Gene,:582 Car(K-3) ■ ft i-Vf- 

What ; is za^Blrd t- ^ vDarb y3!GeneT&598 i^Ca 

What i s a Plant - Darby, Gene,’ 580 Car (K-3) ’ ”7: 

The True Book of Elephants- - Posell if El sar 599:6 Pos (K-3) 1 * '' := 
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In Ponds and Streams - Buck, Margaret, 574.92 Buc (3) 
Where Does the Butterfly Go - Garelick, E Gar (K-3) 



ipers 



How .Big 


l Am I - 


Birds I 


it Night 



568 ( K) 



' ■ Ji 



The Song of the Day Birds and The Night Birds 
I Found a Leaf - Lerner , Sharon , 58 
Hurd, Edith, 598.2 (2-3) 

Heide , Florence 
- Cans , Roma, 598.2 

roat - Me Cl ung, 598 McC (K-3) 

Dogs - Grablanski, Janeen, 636.7 Gra 
Bi rds i n the Sky - Hawinson, Leeani 598.Haw (3) 
Fireflies in the Night - Haws y Judy , 595 , 7 Haw (K-3 ) 
Watch Hon eybees Wit hTMe f Haws , Judy, 595.7 Haw (3) 
Pray fny'Manlis - Huntinqton , 595.7 Hun (3) 

Elf OwT - Buff , Mary, .591 .9 B^(3)'%?FS'--‘fe’^ F: : ; ; PPv 
, Olive L.,; 595.7 

Insects Are Babies - Conklin, Gladys, 595.7c (3) 
Col lecting: Cocoons - Hussey , Lois, 595.7 Hus (3) 

Walter Beetles - llognes, Dorothy, 595.7 Hog (3) 

Butt erf 1 ies - Hogner,Do.rofhy, 595.7 Hog(3) 



Ipcar, Cahlov, E Ipc (K-3) 



Cric kets 
When 






;; ; What 4 s a ;P1 Sh - Darby,597Dar(3 V SEv;::.;!:'::;:-;? 
:: All IgMors^&^GrdGM^ ^erbi^t t 598-vl4 r 13) 

Buzztallc -gMcGlungSffS 3 ' 

Strange; tlzards P EarlleP 01 ive L. , 5 98.1 
WhatSl s Turtle 
SliTurtles 



Ear (3) 

Turtl e - f Par by, Ge ne , 598 . 1 Dar(l) 

- Bronson, 498.1 Bro" (T) 



598; Hor ( 2); 



Birds Do ;f he Strangest Tf hi rigsP- gHornbl ow, Leonora. £ 
JuniorScienceBookofCanadlanGeese - Crosby, Alexander , 598 Cro ( 2 ) 
Earthworms Hogner , - Dorothy,;;595 i Hog ’ (3). 

Spotted Salamander r McClung -■ 597 McC (3) : , . . 

The First ’ Boo k of "Bugs - Williamson, Margaret, 595.7-Wil (3) 
G ^asshoppe^jF Crickets ^.-, Hogner, Dorothy, ^595 .7 'Hog (3) ' - 
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Billy Bump & Dad - Stewart, E Ste ( K— 3 
What is a Dinosaur - Posin, Daniel, 568 Pos (K-3) 

of Insects -Podendorf, Ilia, 597,7 Pod (K-3) 

, liant, E. Selsam, 590 Sel (K-3) 

Winter Tree Birds - Ozone, Lucy, E Ozo (K-3) 

ThT Tree Book of We eds & Wlldflowers - Podendorf, Ilia , 582 Pod (K-3) 

"Pal lister , John i 595,7 P (3) 



True 
Hidden Animals 



the Insect World , r 

Book of Whales & Other Sea Mammals - Pose! 1 , Elsa 2., 599 5 ( 3 ) 
The Story of Spiders - Shuttlesworth, Dorothy E., 595 Shu (3-6) 

The True Book of Trees - Podendorf, Ilia, E 582 P (K-3) 
insects - Farb, Peter, 595,7 Far (3-6) 



The True Book of Spider s - Podendorf, Ilia, 595.4 Pod (K-3) 
Thejj ow and Wonder,, Why .Bo ok;, ^ Reed , -Ronald N., 595.7 Reed (3-6) 
The True Book of Animal B aBTes-; Podendorf , Ilia; 591 .5 Pid (K-3) 



Jhe Story of Ants ; > Shutt'l esworth . Dorothy, 595.7 Shu (K-3) 
v The.'True-:Bo<^--of...TreesT ;^-VPodehd6rf:T-1^I-a :^ 582 Pod (K-3) 
insects in Iheir World Swain ,595.7 Swa (3-6) 
seeds and More Seeds VTSel sam, 581 Sel ( K-3) 



Flowers in Woods arid" Fields - Wi 1 d e^ : T I ramv" 582.1 3 W il (3 ) :f ' " ytt 
■ Small -TPets From Wo ods and : Rields ■- Bueky Margaret j 574 r uc (3-6) 
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The Apple Book - Martin, Pick, E Mar (K-3) 

First Book of Food - Schiele, 641 Seh (K-3) 

Sensory Experience 

My Five Senses - Aliki, 612 Ali (K-3) 

Do You Hear What I Hear? - Borton, Helen, 534 Bor (K-3) 
What Could You See - Bendlck, Jeanne, 500 Ben (K-3) 
Listen I listen! - Rand , Ann, E Ran (2) 

Read About the Hand - Elgin, Kathleen, 612 E (K-3) 

Foil ow Your Nose - Showers , Paul, 612 Sho (2) 

Find Out By Touching - Showers, Paul, E Sho (K-3 ) 

Ecology S... 



Once There Was a Trse 
The Clean Brook - 



Busch, Phyllis, 582.16 Bus (K-3) 
Margaret F. , $74.929 Bar (K-3) 



Swamp Spring - Carr ick, Carol , 574 C (K-3) 
Wildfire - Val ens , Evans , :E V ( K) 

The BicrSnow -Hader, E Had 



I Play at the ;Beach - Koch, Dorothy, E Koc (1 ) 

Ladybug, Ladybug, Fly Away Home - Hawke's:; Judy , 595 .7 (1 ,2) 
Ekorn the^SgliT>*rel -TOr bach, Ruth, 599 Orb (2) 



: : T;: ; Than'k$t:4:eT:Trees -. Webber , 582 Web (3) 



h, 333.9 G (3 )f ;i|?: / 

T he TLi ttle^edfclfl ” ' 






: T : .-T TPtPwl PetTstPind/^ P. ' ■■ ®I 

...«v ,^r^. [:i ke ,^othing- a t'*foTl: differ 



The Brook - Carrick, : Carol , E (1 ) 

; Everyday TWi Tdfl owers - Allen, Gertrude; 582.13 Al 1 (K-3 ) 



Squirrels: in the-Garde h - Earle, 01 ive, ;599.32 Ear (,K™6 . . >••-•••••. -- •• 

Jhe Land and The Wild 1 i f e .of., Afri ca - Life, periodical , .574.98 (3-6) 



Birds Eat and Eat, and. Eat - Gana Roma , 598.2 Gan . ( K-3 ) , , ' 
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Cottontail Rabbit - Schwartz, 599 Sch (K-3) 

Dash arid Par t - Buff, 599 Buf (K-3) 

Little Stripe - Arurndel , Jocelyn , 599 Aru (K-3) 

The Firs t Book of Animats Signs - Colby, Conwel 1 , 599 Col (3-6) 
Squirrels fn the Garden - Earle, 599 Ear (K-3) 

Otu s - McCl ung , Robert 7 598 , 9 McC (K-3 ) 

fetus' Go to the Brook - Huntington, 574.92 Hun (3) 

let's Go to the Seashore - Huntington, 574. 92 Hun (3 ) 

L et's Go to the besert - Hunt i ng ton ,574 . 92 Hun (3) 

Swamp Spring - Carrtck, Carol , 574 C (K-3) 11, 

Discovering Ins ects Blough, Glenn Of, 595.7 B; (3—6) 

Bear Cu b -1X1 ark , Ann , 599 .7 Cl a (3-6 ) 14 ^ ... /’It- ! •• 

The Bear F amily - Wood , Dorothy i 599 W (K-3) ‘ ."T nt- 

Funny Squirrel - Stewart - E Ste ( K^3 ) J-r- .-••• >••• -r ;• 

Flat Tail - Fall, 599 Gal (K-6) ..Tv, 

See Our Poney Farm - Stewart r E Ste ( 

Sa lly 1 s ; Caterpi 1 Tar - Rpe kwfel 1 , E Roc 
Ha ppy Day - krau ss vvE^ra- (K-3 ). 

Come to the Pet Shop - Tensen,;E Ten 
The Good Bird" - Wezel , Peter, E Wez 






. ■ : ■■ Wno Lives in This House 'ff.Efl ougfvjf Glenn '»v'59l.? > ’Blgjfe('k-3 ) 



EvefydayVAnl.malstTFAIJ'iriyfGeittfudeTfSOll Al.l.liKF3')^ 







Hurry, Scurry, and Flurry . - Buff, Mary . and Conrad 599 Buf (K-3) 
A Crowd of Cows - Graham, John, E (1) 

:v- : ' ~Tf he tOl d STumo - Hawkinsoh. John: E'Haw TK-3V' ' ' 



. nammunu i -iw tu r^DUUK-.uuruan , u/h uur io-oi - • 

Life in the lorest F Snedieja, 5/4 sne-(-3-6) ... . 
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The Fish Book - Marten, Dick, E Mar (K-3) 

Ekorn the Squirrel - Orbach, Rugh, 599 Orb (K-3) 

Fsam, 598 Sel (K-3) . 

Oetting , Roe , 81 1 Oet 

Selsam, 595.6 Sel 



Tony 1 s Birds - 



The Orderly Cricket 
Terry and the Caterpillars 
Up Above and Down Below - Webber, 580 Web ( K-3 ) 

n 



SOLAR SYSTEM 



Day and Night 



Sun Up - Tresselt,. E Tre (2 ) 

Wake Op, Farm! Tresselt, Alvin? E T re ( 1 ) 

The Day We Saw The Sun Come Up_ - Goudey, E Gou (2) 



Seasons and Weather 



- Will Spring, Be Early or Will Spring Be "Late? - Johnson, Crockett, E Joh (1 ) 
CountrygSnQWplow ?^hortalil%iteonard;^ ^ 

Who WilliWakii OF Spring? ■ Lerher ^ :Sfer6h, E Ler (1 ) ^ ^ , o T : 

The Snowy Day" - Ke a ts ,^£. Kea ( 1 ) t"' : ' 

Spring Things - Ku m in, Ma x i ne , E Ku m ' " ' 

A Winter Friend - Kumin, Maxine, E K (1 



-.a: Farrht)l |Grahanii;^:;630 . i l :Gra 1(2 ^3 ) t 

The Seasons — Jervis ,, Derek,- 525 ,er (K-3) , i 

j; :V: , T : --;: J i , T:v;;.i/:v?;ji;TT; :Spring; ; 'ls v ;:iler6' .^0^ 

' Spr i rig i s Li ke theMorninq - Cralqi M . Jean , 525 Cra ( K-3) 

r . • Snow Is , Falling - Branle.y , Franklyn, 551.5 Bra (K-3) 

! - .■ •* - v '--v- y: HqW^ ; +■ c> - Hi i v> ^lT:a l -a y\ liV'rL^W!=k\rt 4 n A o c r> : l \/ n \ ■■ VV-« 



Our FaTl THoTtdays" ^ W 394 . 26 ^ Ban ^ ( K^-3 ) 
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Earth's Neighbors 



A Book to Begin On Outer Space - Holsaert, Eunice, 629.4 H (K-3) 

The Sun T The Moon and TheTstars - Freeman , Mae & Ira, 523 Fre (K-3) 
You Among the Stars - Schneider, Herman & Nina » 523 Sch (K-3) 

What is a Solar System - Munch, Theodore W. , 523.2 Mun (K-3) 

The Moon Seems to Change 7 Bran ley, 523.3 Bra (K-3) 

A Book of planets for You - Branle.y, 523.4 (K-3) 

Let's Fin d O ut About Mars - Knight , David, 523.4 Kni (K-3) 

What is tiie Earth? -■ Darby, 551 Par ( K-3 )f f f f T : ; f ft ' 

The Bi g Pi pper - Branley, Frankln.y M. , 523.8 B (K-3) 

Rockets and Sattei 11 test Branley . Frank! yn M, , 629.13 (K-3) 

What the^Woon is Like - Branley, Frank! vn M. , 523.3 Cl (K-3) 

Time of Wonder - McClo^key. E McC, (K-3) 

Here Comes Night ^^chlel^ Sch (K-3) f/ff f 



The Sky Was Blue - Z plot ov , E Zol 
The Sky Dog - Turk! e , Br inton , E T ( 2 ) 
How Far is Far - Tresselt, Alvin, E Tre 



Many. Moons - Thurber F. Thu (3) 

Look at the Moon - Gareliek, May, E G (2) 

You Wil l Go : 1 0 : t fi e Moon - Br eerna n , 629 .4 Fre (1 ) f .frfr...:;' ; : 
What Does the Sun t Dov ^ TKlnhey » ^3^ n (3) f f t 

True r BO0k of Mooh y 3uh ^ ■ Stars - Lewel 1 en t John 523f2 'Lew Fl .2 V^ 
Rocket- to the- Mbonj ^BerqaustjSSBgf If BeffTK-3l;f^ ? ^^ 
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Force and Gravity 



Mickey's Magnet - Branley, Franklyn, 538 Bra (K-3) 
Adventures Wffh a Ball - Mil gram, Harry, 507.2 Mil ( I 
What Is Gravity? - King, Fred , 530.1 Kin (K-3) 

One Way Is Dow n - Fischer, Vera, 531 Fis (K-3) 
Gravity^Afl Around - Pine, Till !e 5. , 531 (K-3) 



Dark and Light 



What is Light - Munch, Theodore, 534 Mun (K-3) 

What Makes a Light Up On - Corbett, Scott, 537 cor (K-3) 

Working With Light - CaBiev'cll , E. A.,535C (K-3) 

Junior Scie nc e Bdok of^Light - Feravolo, RoccoCV. , 535 Fer (K- 3 ) 
Light and CoTor - Hearley, Frederick, 535 Hea (k-3) ' 



Silence and Sound 



FFFF-F’ Whaj^ Ha ppens When: You M ake a ; Tel ephone aCal 1 -1 Shay , Arthur , 621 .386 S 
Sdlmds jtne Letters Ma1ce. rr~ SchOorflFtHTTucfl le:f 428.3 (K-3) 

•rF Wonderful^ Wheels - ZiherV^Fd^ Zin (K-3) 

Junior ^ Science BOokf cif^ Sound - Anderson, Dorothy, 534 And ( K-3) 



of Soundy - Kettlekamp.ii 534.. Ket (K-3) 

Working Withy Sound; ; F Cathefal 1 , 534 C (K-3) 



FF/;FFTFF:F £dfrkey^lfiai^denF FTWiK^^ 

F T-’F il 0 jyia^l ^ 3' 

Song of the Swallows |?P6liti - E Pol (K-3) 

F:F ; ‘FF : '' FF.F LemohadeTSehehade ; F.-FF:'. 
Adventures With. ,a String - Mi loram^ Jarrv^ 507.2 Mil flFl 
The True Book of Sounds - Pod endorf » $ I 1,1 a H 534 Pod ( 1 ) 
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Prove It 



Wyl er, Rose , 507.2 W (K-3 ) . ;• . . 

- Podendorf, Ilia, 531 Pod (K-3) 



GENERAL SCIENCE 



Science is Expl oring - Beauchamp, Wilbor L., 500 Beau (K-3) 

All Around You ■ - ' Bendeck, 500 Ben (K-3) 

The Little Island -• MacDonald , Golden. E Mac (K-3) 

Science for You ^ Erasler, George Wil lard , 500 E (1 ) 

ABC Science Ser i esc Jacobson , Mil lard. 500 E (2) 

Th e True Bo ok of Library , Vol . 1-1 0 - Podendorf, 111 a, 500 Pid (1 -4) 



Science^ is Learning -^TicTrshall , Stanley, E 500 Mar (2) 

Th e Norld Is S o Big Muck, Charlotte S,, 808.8 Hue (K-3) 

AfC^Sei ence Seri es - Jacobson , Willard, TE 500 Jac (3) ^ ^ T 

The Giant Nursery Book of How Things Change - Zaffo, George J., 500 Z (K) 
Science All the Year - Frasier, George., Dillard, E 500 Fra (K-3) 



Greg's Microscope - Selsam, Mill icent, 578 Sel (K-3) 

The Fa rm - Russell /Sol vei g /?631 yR\(k-3 X'- • • • /• /.X 

Desert ;r v Go&t££.-be.1 la .V-S5l:/45%Y-3 ■•••:• XXx., •• ' 

Let's Find Out: ~ ’Sc hnefdert 530.52- Scn:::tK-3.T;::;::;:TtT 

Science Through' Discovery - Singer Co., (T) 

Loeklngr at SOlsnce X/Ly^ //vy/vXXX 

Science is Fun ? Scott- For esmah M '1 : : ■ / 

Science for Here v and fN^ ;:^^DV^c7vHel^ttt :: '(21^-' ' 

Science Through (2) 
y'jy The^SCieht ' i'stiliffndsgQUty ^iirnpe^Rdv^^^ 






^v. Expl.onTngSci,enee^ ATOiyffl&Bac6ft:;.fffo 

Science- is Learning - Scott-Fores.i:an (2) " 

: -X The Exci tinqWorldXfScl ehce - Bobbs Merrill iPT XXV"/ 

Sc,i enee/it Mod enh^ Approach^ tdl nston - (3 V - i 

g'i n giWorl dMdi^^ci enVe^Si^¥r^03^(:3’ : ll^^iil 

•• jC • V ;sAMtrC±i F n f* KACl /■‘iStCr i oHiW ieitv-'.D inr\ ft'inA 4X-T r" ^ mV, ^ 




Blac k Bear Twins, 591 , 5 B 1 a ( P) 
Simple Machines , 621 ,8 (P&I ) 



Filmstrips : 

Noah and the Ark, 221 Noa (P) 

The Solder System, 523,2 Sol l 
What Are Stars, 523.8 Wha (P&I) 

Winter Has Two Faces, 525a Wlnt ( P&I ) 

Our Home, The Earth, 525d Our (P&I) 

Fall Adventures, t525.1d Sea (P) 

; : Spring Adventures , 525. 1e Sea (P) ■ ■: ; : V-‘ ■ • i ; T: i ; '.'T •. • ■ v T 

Summer Adventures, 525. If Sea (P) ' . V-- v 

- v Winter Adventures, 525. Ig Sea (P)-t t'lr : v; • '.r.f ': ' «-;■%? I it %??:' t r •• 

Changing Seasons, 525.5 Chang (P&I) r: - ‘ ; - ■ 

Air, 555f Ear (P&I) : 

Finding OutAbout Heating Solids, Liquids and Gases, 536 Find (P&I) 
Electromagnets ,/537^(P&I)|1^^.;Si;? ; 

...... The Story of Mountains, 55Jb , (P&I). ... , . 

The Story of Rivers,; 551a Ear (P&I) 

The World of Living Things, 574. Wor (P&I) 

How a Plant-Makes Food^ 580b How. (P&I) 

How a Plant Grows, 580 How. (P&I*) . 

Plant: FI owers and . Fruits ij, 580 ab (P&I) 

Plant: Roots of Plants , ‘580 ac . (P&I) 1 

Plant: Stems of Plants; 580 ad (%&I) 



How Plants Live and Grow, 581c How (P) 

How Animals Live "590 How (P) ' • 

s K i;;,uS; E; 5£::* .:; t 7?Vr E nUW,g\.r7a::;;,;^ j 
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Man in Flight 
Flight Around the Moon 
Flight to Mars 

Man Discovers the Atom,: tv.:/ 

Our Friend the Atom 
Man Becomes an Astronomer 

Plants Around Us, 580 (filmstrip set - short strip) (P&I) 

# 1 - Different Kinds of Plants 

# 2 - Where Pl ants Grow v : ^ 

#3 - Many Plants Are: Green 

# 4 - Some Things Green' plants Need 

# 5 - Parts of a Flower Plant . . 

■ # 6 - What. Are Flowers T -v 1 

# 7 - What' Are =• RHij ’ t 
#5 8 - How a 'Bean 'Seed ’Grows 

# 9 ' How Seed Plants Start Growing 
#10 - How to Know Trees 

■ #11 - How We Use p] ants' .-FT Tv . -F/F;T/FT/ 

#12 - Food From .plants v/FTF/v 



Exploring; With ScliehceF^OOFExpFC^tlM :'T P& T-V' 
# 1 - Old Mother Sun ' ‘ , , . ' . 

#2 - Our Planet Earth 



,.,. # 2 ’rQur^Plari^FEarth 
# 3 - You and. the Universe 



# 4 - Season s Come and Go 



# 5 - What Day Is It ... ... ■. ’ 

# 6 — When Niqht Comes . , , 




Biological Science, 598.1 (filmstrip sot) (P&l) 

Dinosaurs, 568 • 

Pels ,636 . r V - 

Farm Animals, 636 

Reptiles, 598.1 ’ VT 

Tropical Fishes, 597 : 

Your Body and You, 612 
Natural Science, 500 (filmstrip set) (P&I) 

• 'V.:^ Trees, 582 ' .;v ;• 'I; 

Birds We Know, 598 
„v ■ ; : ’W-v;rInsectS, 595i.7. - 

of Sea and Shore, ;590 -W y; ~ ; ? • : 

Animal Babies , 590 ■ 

. : Plants IJe ; Know, :580; 

Different Kinds of .Animals, FS 590 D (filmstrip set) (P&I) 

# 1 - Some Water Animals 

# 2 - Mammals 

// 3 - Birds “ 

# 4 - Amphibians’ •" 

\ /.• #5-ReptiTesv . 

. # 6 - Insects • . •' _ ■ • - . .... a 

fEarth , 550 (filmstrip,, set) /(P&I) ' . f 

A Story of Our, Earth: Rocks and. Soil , 550 1 






The Ice Age, 551.7 , \ 1 - % 

Coal -A Fossil Fuel, 549 . ' . f 

How Crystals Are Formed, 548 >• 

The Story of Mountains, 550 a 




Sheep; Ranching* 630.1 She ( Pi 
Logging ,634 . 9 Log ( P&I ) 
Eskimo Seal Runt, 919.8 Esk 









Si ides : 






Snake (Copperhead), 568 Sna (P&I) 
Crayfish, 595 Cra (P&I) 

Frogs , 597 Fro : (P&I) . 

Lizard,; 598.1 Liz (P&I) 

Eye, 611 Eye (P&I) r 

Denver Zoo, and Gardens^ (10 slides) (P&I) 
Rocks, 558 Roc (P&I ) 









Vv Transparencies : . _ ... , t ^ ir B ^ - t , -~ - 

■ : The Universe: Solar System, 523.2 Sol Trans (P&I) 

' Weather, 551 .5 Wea Trans (P) ' - • 

Plants: Parts of a Plant, 580 PI a Trans ( r>0T ' ' <J "~ 



\ ... 'Jv. J 



Housefly, Life Cycle, 595.7 Mou Trans (P&I) 

Insects: Characteristics, 595.7 Ins Trans (P&I) 

i ifo Curio- The D ee h.ive, 595.7 Bee Trans (P&I) . 
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Work and Machines, 62V ( P&I ) 

Simple Machines, 621 .9 Sim (P&I) 

The Eye, 612 Eye (P&I) 

Seasons, 525 Sea (P) p- 

Weather Charts ,551 ,5 Wea (P&I) 

Color Chart, 535 Col (P) 

Biology (parts of a plant, insect, bird), 570 (P&I) 
The Wheel , 531 Whe (P) /- :’A 

Earth and Sky, 525 Ear (P) 

Earth, 525 (P) 

Oceanology, 551.4 (P&I) 

Matter and Energy, 531 (P&I ) 

Electricity and Magnetism, 537.2 (P&I) 

Heat, Light and Sound, 531 (P&I) 

Gravity and Other Forces, 521 (P&I) 

Nature and Science - How Seeds Get Around, 580 (P&I) 
Plants, 580 (P&I) 

Deer, 599.5 (P&I) 

Frog - 1 , 570 Mar (P&I) 

Fish - 2, 570 Mar (P&I) 

Turtle -3, 570 Mar (P&I) 



Records : 



A Walk in the Forest, 398.2 S229 
My Playmate, The Wind, 398.2 S232 
By Rocket to the Moon, 523.3 S227 (P) 

Jungle Animals, E Juh ; (P) 

Let's Play Zoo, ; S94 S218 (P) 

Children's Stories and Songs (snail, duck, woodpecker). Sc Chi (P) 
Listening Time , (Seashel Is , Shadow), Sc List II (P) 

Npah'!;sTArk’^Sc ; Noa7,'(T>)^^ 

Sounds, Around v theyHoUse,- Sc Sound r(P) ' ! . •• 

Stories in Soundyl52Stor(P) y py’y ' 

SISKy ■ Space Songs, 530 .1 £ Gla ,n OTA 



Space Songs, 530 ll£GTPI(MIp^/- \ . 

Weather. Songs, 551 .59 Gla (P&I) ' \ 

Nature .Songs , 574 (P&I) 

Poetry: The First'Snowfall ; To a Waterfowl, 810 Poe f P&I V 
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Plant Growth, 580 Pla (P&I) 

Plants and Goods (Instructo flannel board), 580 Pla (P&I) 
Seasons and Weather, 551 Sea (P) 

Animal Classification , 531 Ani (P) 



Model s : 



Radiometer, A Solar Engine, 523.7 Rad (P&I) 
Chick Egg Incubator, 598 Chi (P&I) 

Junior Turn«A-Gear, 621 Boxed Set (P&I) 
Lever , 621 ,9 Lev 



Screw, 621.9 Scr 
Solar System, 523.2:, Solar (P&I) 

Universal Planetarium, 523.2 Solar (P&I) 
Gear, <521,9 Ful (P&I) 

Fulcrum Balance, 621 .9 Ful (P&I) 

Wheel and Exle, 621.9 Wne (P&I) 

Inclined Plane, 621.9 Inc (P&I) 

A Gear Train, 62T.9 Gear (P&I) 



Egu i proent ; 



Giant Magnifier, 500 Equip (P&I) 

Miscellaneous Microscopes 

Weathers Vanes x-tvc. rv?,.,;.. 

Weather Check: Cal ibrated Official Set 1 & 2, 551.5 



Specimen : 



Specimen Fascinating Mineral , 552 Red (P&I). 
Specimens of Frog, Clam, Fish, Starfish 






Games : 
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GRADES FOUR THROUGH SIX 



GENERAL SCIENCE 



I. Develop an understanding of plants and animals. 



LEVEL 

4 



5 

6 T jv 



6 



Obj active: 



4 

4 

5 



ERIC: 



Each student should have the opportunity to be able to under- 
stand and appreciate the interdependence and the changes that 
occur among things with their environment. 



A. Chemistry of Living Things 



1 



2 , 

3 , 



4 . 



5 , 



6 . 



Each student will be able to explain or describe that the basic 

food substance for energy for living things is sugar. 

Each student will be able to describe how an enzyme works. 

Each student will be able to relate that energy is transferred in 

a living cell through a compound called ATP, 

Each student will be able to explain chemically the process of basic 
respiration (e.g ., food (sugar) + oxygen = energy for action and 
building + COL & HpO). 

Each student will Be able to list the three nutrient compounds that 
are found in food which are fats, carbohydrates and proteins, and 
identify their major elements that make these up (i.e.y carbon, 
hydrogen, oxygen and -nitrogen) , 

Each student will be able to investigate and explain that enzymes 
cause chemical changes which aid in many body processes (e.g,, 
diastase and breakdown of starch). 



B. Functioning of the Body 



Iv. 



Each student will be able to describe the organization of the 
parts and how they work together to accomplish the life function 
(e.g. , the interdependence of cells, tissues, organs and systems). 

2 . ‘ Each student will be able to explain the inter-relationship between 

structure and functions of the pystems that maintain 1 ife|( 1 .e., 
circularoty, respiratory,, excretory, digestive, muscular and ner- . 

3. Each student willtbe a:ble to describe that the cell is the basic 
unit of structure and function of all living things. 

4. Each student will be able to deduce that all cells in living things 
come from, other cells (e.g. , mitosis, cell division). 

5. See Geology II-B-1 . 

6 . Each student will be able to conclude: that living organisms have 
structures which function in response to stimuli from the environ- 



7. See Chemistry of Living Things I-A- 2 . 

8 . Each student wi IT be able to specify through learned behavior pat- 
terns that an organ ismyis; capable to change his environment. 









1 . Each student will be able to conclude that the sun is the source of 
energy for photosynthesis, 

2. Eacf) studentwill be.aible.to identify that soil, air and water are 
: the. sources of raw materiai for photosynthesis. 

3. Eacli student will, be able to express that the green coloring, matter 
in plants is chlorophyll and that it ’ is necessary, in the process- of 
photosynthesis. 37 
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LEVEL 
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4. Each student will be able to explain that the energy from sunlight 
is transformed to stored energy as food by the process of photo- 
synthesis. 



4 

4 

4 

4 

5 

5 

5 

5 

6 

6 



D. Ecology 



1 



4. 



6 . 



7. 



8 , 



9. 

10 . 



n , 
12 . 



13. 



Each student will be able to explain that there is an interchange 
of matter between living things and their environment (e.g,, plants, 
converting to CO 2 and H?0 to food and then these two substances 
being returned when food is used). 

Each student will be able to determine how living things are depen- 
dent upon the environment they live in (e.g,, growing plants leav- 
ing out one of the factors such as air, light, water, etc.). 

Each student will be able to explain that microrganisms return matter 
to the environment (e.g., growth of bacteria, mushrooms, and other 
fungi). 

Each student will be able to conclude that there are special struc- 
tures that enable organisms to survive within their particular en- 
vironment (e.g., tubes, gills, roots). 

See Matter I V-A-6. 

Each student will be able to explain that the cell is the basic unit 
of all living things and interchanges matter and energy with the 
environment. 

Each student will be able to compare single-celled organisms with 
multicellular organisms seeing the great similarities with the inter- 
relationship to the environment. 

Each student will be able to explain that non-green plants are not 
capable of producing their own food and therefore are dependent upon 
their environment. 

See Geology II-B-2, 

Each student will be able to deduce that man 5 through his development 
of culture and technology is able to change and control his environ- 
ment . .i:~ V?/. -'i/.l-V/'’ ' 

See Geology and Matter. 

Each student will be able to demonstrate by simple experimentation 
that behavior patterns are both simple and complex as wel 1 as volun- 
tary and involuntary through changes ; in the environment . 

See Hereditary- I-E-5. ; ‘-K 



^Heredity and ; Devel opme n't ^ 

1 . Each student will be able to deduce that the formation of the embryo 
in plants and animals is similar. 

2. Each student will be able to explain that cells, in reproducing them- 
selves, pass al ong. the hereditary; p « •• •»- • — *- -i--- 

their DNAlcontent. 



i with 



5 

6P 



T* ^ ruMv.u.uinny • - 

5. Each student will.be able to conclude that the animal's life cycle 
is adapted to its environment. 

5. Each student will be able to explain that. DNA is a large molecule 
S— that carr i es ‘ i n- i tS the cede t. hat Hpf pv>nv5 rm-t tic -in £,« 




LEVEL 
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10. Each student will acquaint himself with the idea that the charac- 
teristics of living things are laid down in a genetic code. 

11. Each student will be able to explain that when the genetic code is 
changed this causes changes In living things. 

II. Develop an understanding of geology as a science. 

Objective: Each student should have the opportunity to understand and appre- 



A, Geological Forces 

1. Each student will ba able to observe the breaking down of the earth's 
surface by erosion (e.g., water, wind, freezing, heat). 

2. Each student will discover the relationship of sedimentation and 
mountain building. 

3. Each student will be able to investigate the formation of sedimentary 

igneous and metamorphic rock (Cross reference water). 

4. Each student will be able to identify the forces that cause uplift 
on the earth. 

B, Fossil Records 



1. Each student will be able to relate the structure and function of 

fossil bones with those of today's living animals. 

2. Each student will acquaint himself with the idea that through environ- 
ment adaptcitions, our present-day mammals have evolved from ancient 
one-cell ed sea animals. 

III. Develop a knowledge of astronoiry and meterology. 



ciate the changing environment of the earth, as evidenced by the 
fossil records and geological forces. 



5 



4 




1. Each student wil 1 be able, to : expl ain the use and the theory of an 




5 

5 



astronomer's tools (e.g., telescopes). 

2 - Each student will rbe able tov explain t of light. 

3. Each student will be able -.to discover that- distances in space are 



2 

3 
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4 

5 

5 

6 
6 



C. Weather 

1. Each student will be able to investigate and relate the causes of 
weather, 

2. Each student will be able to explain and use the tools of the meteor- 
ologists , 

3. Each student will be able to observe and describe the various cloud 
formations. 

4. Each student will be able to relate that atmosphere influences weather, 

5. Each student will be able to conclude and explain that climate is the 
average weather for a region over a long period of time. 



IV. Develop the role that matter has in science. 

Objective* Each student should have the opportunity to realize that matter 
is made up of tiny particles having different arrangements and 
matter can undergo both physical and chemical changes. When 
these changes occur, the total amount of matter remains unchanged, 

A. Water 



4 1. Each student will be able to observe that water vapor enters the air 

when heat energy is added (e.g., cloud formation). 

4 2, Each student will be -able to observe that water vapor leaves the air 

when there is a loss of 'heat energy (e.g. , rain). 

4 3. Each student will be able to explain that in a mixture of warm and 

cold water, the warm water will rise and the cold water will sink 
due to contraction and expansion. 

4 4. Each student will be able to explain that ocean currents are the re- 

sult of unequal heating of water and air. 

• 4 5, Each student, Will be able to explain that the water cycle is the re- 

sult of evaporation and condensation. 

4 6, Each student will be able to derive that the water cycle provides the 

water necessary to maintain and change 1 : the physical and living environ- 
ment, '■/ •:/ . 

4 7. See Energy ; 

B. Air 



4 1 . Each student will be able to observe that air as matter is made up 

of various gases. • -, Vi ” 'C ■ 

4 2. Each student wi 1 1 be able to investigate that air occupies spade and r. 

• •: exerts pressure. 'Yc-d 

3.EachstudentwilTbeabletorelate some of the useful purposes of 
A .?> : in air. 7^777 : 

, 4 , 4. : Each student will , be able, to explain the oxygen cycle and its rela- 

tionshiprtd living things and the: environment. ; 4 , . 

5; 5. Each student will be able to identify various sources of COo and test 

for its pressure. 



3. Each student will be able to Investigate that when molecules inter- 
act, compounds are formed. 

4. Each student will be able to conclude that when physical and chemical 
changes occur, the total amount of matter remains unchanged. 

5. Each student will be able to conclude that the basic unit of a com- 
pound is the element-, the compound can be broken down or built up 
rrom elements chemically. 

6. Each student will be able to observe that compounds may be grouped 

by their chemical properties (e.g,, testing acids and bases with lit- 
mus paper) , 

7. Each student will be able to explain that elements, compounds and 

mixtures are made up of atoms combined in different ways. 

8. Each student will be able to explain that ate as make up molecules. 

9. Each student will be able to explain that atoms consist of various 

particules arranged in their own characteristic structure. 

Develop a basic understanding of energy. 

Objective: Each student should be given the opportunity to be able to recog- 

nize different forms of energy and understand that though forms 
can be changed from one to another the amount of energy remains 
unchanged. 



A. Sound 

1. Each student will be able to investigate that the pitch of sound 
depends on the rate of vibration. 

2. Each student will be able to investigate sound traveling in waves 
by molecular motion. 

3. Each student will be able to investigate how sound travels in two 

states of matter (e.g.V olid and gas). 

4. Each student will be able to investigate that sound can bounce off 

or be absorbed by material , ' v • 

5. Each student will be able to investigate that sound is caused by 
vibrating objects (e.g.» drum stringy (4th) and telephones (5th)). 

By Light - pg ^ ' V-'. 



1 . 

2 . 

3. 

M 

5 . 

6 . 



Each student will be abl e to invest! gate that other forms of en ergy 
may be hanged to light energy (e.g. , burning candle). - 

See Photoshythesis I-C-l . 

See Photosynthesis I-C-4. ’ | 

Each student will Be able to investigate that light can be absorbed 
(e.g. , 

Each ^student; wi 1 i 1 ; be. abl e to. investigate tHbt light can be reflected 
(e.g. , mirror (4th) and telescope (5th)) , 

Each student will be able to investigate and explain that light can 
travel; through space in a straight "line (e‘.g. ,-ben't tube (4th) ^ ^nd 
periscope (5th)) . 




LEVEL 
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5 

5 



5 

6 

6 

6 

6 

6 

6 



11. See Ecology I-D-5, 

12. See Astronomy III-B-3. 

C. Machines 

1. See Chemistry of Living Things I-A-3 . 

, 2 . Each student will be able to investigate and describe how machines 

may multiply force, increase speed, or change direction (e.g., fixed 
pulley, lever, wheel and axle, inclined plane). 

3. Each student will be able to measure and compute mechanical advantage 

of a simple lever and system of pulleys. 

4. Each student will be able to investigate and describe that compound 

machines are a make up of simple machines. 

5. Each student will be able to Investigate that friction is a force that 
resists motion. 

6. Each student will be able to investigate relationships and derive an 
equation for work (e.g., work=forcexdistance) . 

7. Each student will be able to investigate and explain that the amount 
of energy obtained from a machine does not exceed the energy put into 
it. 



5-6 

6 






F. 



6 

ss«t 



Motion 



1 . 



Each student will be able to relate Newton ' s. 3rd law as applying to 

rockets. 



2. Each student will be able to explain that the energy of moving mole- 
cules of air and water provide a force that can be harnessed to do 
work (e.g steam engine) . 

3. Each student will be able to investigate and explain that molecules 
may be given kinetic energy in a chemical change (e.g,. , combustion) . 

4. Each student will be able to describe that difference In pressure 
causes a force to act in; the direction of the lower pressure (e.g. , 

1 1ft orT an airplane wing) . 

5. Each student will be able to infer from examples that potential energy 

and kinetic; energy are inter-changeable (e.g. , burning fuel , steam 
engine and auto engine) f // ./ 



Gravity 



1. / Each student will be able to demonstrate the force of gravity (e.g . 

toss a ball). _ . ■. /’/-'V 

2 . Eac h studen t will be a bl e to expl a i n/t he d i f f ere nc e between weight 

'• and mas ! s .• V/ -/■ 



3 . Each student wil 1 be abl e to investigate and expl a in; the law of in- 



4. See Solar System III-A-1. 

El ectricity : . ; ; . / • •_ . • , 



xr^xx:'. 



1 . Each student will/b^ able to explain 
extract metal from 1 ore. 






ectricity can be used to 



'€ 



■m 






M.2I 



2. Each student will be. able to build a simple electrical device and / 
explain hOW it Functions in-n • hot! - 






it functions (e.g(, electric bell, electric motor, tele- 
graph, telephone or electroscope) 



ERLS 






3. Each student will be ectricity; is 
; stored; ;euepgyi and, ^eurre^elect^ 

4. Each student will be able to explain . how an electric current can be 
generated '(e.g. , 1-nd generator,/ hydroelectric generator). 









• v v v •; 

-'■•V -V ; /.Vr./ •• W. // 7/ 
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5. Each student will be able to explain how electric energy can be 
changed to electromagnetic waves that can carry signals through 
space (e.g. , radio, TV). 

Heat 

1. Each student will be able to investigate and explain that heat Is 
the kinetic energy of molecules. 

2. Each student will be able to investigate and describe the nature of 
heat (e.g., how heat is transmitted and how heat changes the state 
of matter). 



H. Nuclear 



6 

6 

6 

6 



1 . 
2 . 

3. 

4. 

5. 



INTERMEDIATE RESOURCES 4-6: 



Each student will be able to relate that nuclear energy is released 
when the nucleus of an atom Is split or changed. 

Each student will be able to describe some methods that can bring 
about fission (e.g., nuclear reaction, cyclotron). 

Each student will be able to list some useful applications of nuclear 
energy (e.g., power plants, radiation treatment). 

See Solar System III-B-4. 

Each student Will be able to relate that nuclear energy can be ob- 
tained from atom fission or fusion (e.g,, H-bomb, energy from the 



PLANTS AND ANIMALS 



Chemistry of Living Things 

How to Build a Body - May, Julion, 574.8 May (4-6) 
The Wonderful World of Food - Boyd , Orr, 641 .3 

Functioning of the Body 



;'s Inside, of Anim als - Zim, Herbert, 591 .1 Zim (4-6) 
Lyes - Adi er, Irvi rfg & Ruth , 612 Ad 1 ~ (4-6 ) 

How We Hear w: Fryer, Judiths 61 2.35 (4-61 
lfloocf,’-’ Zim, Herbert S. 612 Z \ 

Ou r i Wonder f u 1 Eyes - Perry , John, 61 2 Per (4-6) 

Human PlwsioToqyt^ , Thomas F. , 61 2 Mor (4-6 ) 



Wondeirs ofethe^lum an Bodyp# Rav i el 1 e .4611 Ravir4-fi ): 

Uur Wonderfu l Hands - 4Cri she! . Robert: 611 Kri (4-6) 
FpsTo^-^ainwater , Jeanette,. 621 Rai (4-6) 

T he^ Strange Wo rld . of Ani^ll'Sehses- - 551 C (4-6) 

Wapiti , King of the. Woodland - Peterson. Willis, 590 Pet (4-6) 

Water Animal s for ;Tou - LiWeman. Edward . 592 Lin r ' 

^Lifeline’- Schneider ~~ 



.... .. . ... . .. ... 

T he Story of Your Blood -/ Weart, Edith, 612.11 Wea (4-6) 

Tne Story oflMiraResperatiori System - Wearth, Edith, 612,2 Wea (4-6) 
Ho w Your Body Works - Schneider- 612 Srh (4-6) 

All About the Human Body - Glemser, 612 Gle (4-6) 

Dnders ta nd ing YoumBody : - Blockman, Laurena Y., 612 Bio (4-6) 

Your Ears - Adler, .Irving, .612.85 Adi (4-f' 



er|c 




(39) 



Ecology 

The Strange Companions - Earle, Olive L,, 591,5 Ear (4-6) 

Microbes at Work - Selsam, Mill leant, 589,9 Sal (4-6) 

Junior Science Book of Bacteria - Li etz, Gerald S. , 589.9 Lietz (4-6) 

The Wonders of Algae - Kavaler, Lucy, 589,3 (4-6) 

The Wonders of Fungi - Kavaler , Lucy, 589 Kav (4-6) 

Vanishi n g AnT ma 1 -Street, Philip, 639.9 Str (4-6) 

Downstream: A Natural History of the River - Bardach, John E., 574.929 Bar 

(4-6.) __ 

Your World - Your Survival - Warnev , Matt, 574.5 W (4-6) 

Our Environment in Relation to Us - Smith, Paul 581.5 Smi (4 *6) 

The FirsC Book of Wildlife Sanctuaries - Harrison, William, 333.8 Har (4-6) 
Conservation and You - Hitch, Allen, 333.7 Hit (4-6) 

The Fi rst Book of Cdnservat i on - Smith, Francis, 333.7 Smi (4-6) 

Rain, Rivers & Reservoirs - Archer, Sellers, 333.9 Archer (4-6) 

Water at Work - Meyer, Jerome, 333.9 May (4-6) 

Out Doors - Johnson, Mat, 333.7 Joh (4-6) 

Please Protect the Porcu pine - Hazen, Barbara, 333.7 Haze (4-6) 

The Desert Water Hole - Church. Jeffrey. 591 Chu (4-6) 

Heredity and Development 



The Story of. Man - Jacobson , Daniel , 572 J (4-6) 

Egg to Chick - S'elsam, Mill Icent, 591 .3 (4-6 ) 
the Courtship of Animals - Selsam, Mill icent, 591 Sel (4-6) 
Millio ns of Years of Eggs - May, Julian, 591 May (4-6) 
Horses: ~ How They Came to Be - May, Julian, 636.1 M (4-6) 
what(s I nside of Plants? - Zim. 581 Zim " 

581 Web ( 4— ( 



Bits That Grow Big — Web, 

How Plants Grow - Neurath, Maria , 581 
Wonders ofTSeecTs - Stefferid, 581 Ste 
Play With "SeidF - Selson , 581 Sel (4-,, 

A Fruit is^Born -rGuil cher, J, M, , 581 Gui (4-6) 

A Tree is Born - Guilcher, J . M, , 58ZlGui (4-6) 

Ml AboutpUs - Knox , Eva , 572 Eva'; ( 4 — 6 ) ' 

A New Bab^Comes 4 - May, Mul lan^' 612t6 May (4-6) t-iV- •" 

The Stor^efca^Baby^ e Hull f 6 612 . 6 Ets (4-6) : : -V • ' r ” 

The Wonderful; Stor^eftHow' You , Wite BdrhWtGhuenberci.^ ^ St. 612.6 Gru t4-fiV 
An • Ant • is^Born' .--7.Doer ing 

A Bee Is Born - Doering, Harold , 595 .7 Doe (4-6) 



All About Heredity - Randul , Judith, ~575.1 Ran (4-6) 

Do YQ u Have Your, tat her 1 s Nos e - May , J u 1 ian , 575 ,1 May. (4-6) 



Tlie St u ff-J of a Li f e ^Ho w, Her ed 1 ty Works - Clare, J., 575.1- Cla (4-6) 

W hat. Is arCel-1.7 ; --Kinq^574.8^ ™ 

Birth of a Forest Sel sam,: ; Mi T 
forsespfeLona;^ 

l^nderf u I - Egg Schl oat , G . Warren 636 . 5 ( 4-w j , , ..... 

Roses and" People - Boyd, William Clouser, 572.3 Boy . (4-6) 
. From^Eins^td^Hands - Ravi el le,- Anthony, 573.2 R (4-6) 

The Adventure of Man -Greyor,. 'Arthur, 573.2 Gre (4-6) 



n> . ~ 

1 i cent , ;574 . 5 : Sel (4-6) 
loo, 636.1 Ipc (4-6) 
ren 636 . 5 (4-6 ) ■ . 






; '#iCS5M8r 



(4-6) 



Along the Seashore - Buck, Margaret, 591.92 Buc (4-6) 

A Field Guide to Animal Tracks - Mu rie, OTaus Johan, 591.49 
Animal Clothing - Mason, George Federick, 491 .49 Mas 
Animal Tool s - Mason , George , 491 .49 (4-6 ) 

About Penguins - Harmer, Mabel , 591 .9 (4-6) 

Moray - Emery, Carolyn, 591.9 I (4-6) 

The Language of Animals - Selsame, Millicent, 591 .5 Si 1 
The Last of the Sea Otters - McCraken, Harold, 591 .5 McC 



(4-6) 



Animal Teeth - Mason, George , 
Men, Arts & Elephants - Weyl , 
The Bird Kingdom - 598.2 Bir 



591.4 Mas 

Peter, 591 Wey (4-6) 

_ (4-6) 

Familiar ReptiTes and Amphibians of America - Barker, 
All About Snakes - Hecht, Bessir M. . S9lk1 Hec 
Animals in Armor - Hylander, Clarence John, 598.1 
A Guide to^the Most Fam iliar American Birds, Zim, 
Reptiles and Amphibians - 7m, Berbert, 598.1 Zim 
A_Turt1e in the House - Navarra, John Gabriel » 598.1 N 
First Book of Snakes - Hoke, 598.1 Hok (4-6) 



(4-6) 



Will, 5981. Bar (4-f 



(4-6) 

Herbert 



S. , 598 (4-6) 
(4-6) 



Nests 
Wild Win 
Birds an 



Shake! ford , Ni na , 598 Sha 
_ - Hendrickson, Walter B. , 598 
Their Nests - Earl e , 01 i ve L . , 
Makes a^Bird a Bird - Garel ick. 



“Zim, 598 Zim (4-6) 

The True Book of Animals Homes 



H (4-6) 
598.2 Ear 
Gar 



(4-6) 



Pod end or f, 

A ni maT Homes - Mason, 591 Mas (4-6) 



591 Pod (4-6) 



(4-6) 



Animals - Seton ,591 .5 Set 
Animal"' Weapons - Mason . George; 591 ,57^(4-61 
Animal Sounds - Mason, George, 591 .59 (4-6) 
Animal Homes -Mason. George f 591 .57 Mas (4-6) 
Life in the Arctic - Holsaert, Eunice, 919.8 H 
Ani mal s ■ of the Far North • - May , Chari es , 591 . 9 



May (4-6) 
591.929 (4-6) 



Begi n nerfs Guide to Fres h Water Life - Hausman , 

Familiar Ani mal s *t>f ^America - Barker.Will. 591 .97 (4-6) 
Junior ^ienceaBookx of c SeasheTTs Epsteiriv Samuel . 59^ 

■£G,oud eyj'^n i c e®,, 594i Gou'r'" 



Hou sesFromthe Sea 






Spidersiand -How f heyj-Live^ :Davidtf 595 DaV-;(4-( 

Spider Silk - Go! din, 7 Augusta, 595 Go! (4-6) 

Box TurtTFlives in .Armo r - May, Charles Paul, 598.13 (4-6) 

Snalces - Zim, HerberjHT. 598 . 1 (4-6) 

Bi rds -: ? B1 a nc harf&& 9&;B1ailf(4~6 ‘ - . ^-5-yv- - - ^ <■* ■ “ - - - . -v\v*** 



A Field: Gu ide to Wester n; Birds - Peterson, Roger Tory, 598 Pet (4-6) 

The Ame r ican Horse - Nagler barney, 636.1 Nag (4 r 6) . 
ygAnimalsIni^ l^Sahder^'enoreCv'636:. (4-r* ' “ " ' 




(41) 



Field, Book of America n Trees 
Book of Trees - Mills 
This Ts A Tree 



Schuyler, Mattews 
Lewis H. , 582 Mil (4-6) 

Hutchins, Ross, 582 Hut (4-6) 
r Story - Sterling, Dorothy, 582 Ste (4-6) 
Watts, May, 582,16 Wat (4-6) 



582 Mat (4-6) 



582 Zim (4-6) 
Eberle, Irmengarde 



Trees and _ 

The DouMecTay First Guide 
Trees - Zim, Herbert, 582 Zim (4-6) 

Flowers - A Guide to Familiar Flowers - Zim & Martin 
Flowers - Zim, Herbert, 582.13 Zim (4-6) 

Ni ght Rovers : Flying Squirrels and Their Neighbors 

590 Ebe (4-6) 

Because of a Tree - Milne, Louis, 582,16 Mil (4-6) 

Animals Clock s & Compasses - Hyde, Margaret 0,, 591 Hyd (4-6) 
Everyday Miracle - Eckstein, Gustav, 591 E (4-6) 

The Deer Family - Wood, F., 599.7 Woo (4-6) 

The Story of a~Hippopotamus - Milotte, Alfred, 599.7 Mil (4-6) 

Born Free ~ Adanson,Joy, 599.744 Ada (4-6) 

The WorTcT of the Black Bear - Van Wormer, Joe, 599 Van (4—6 ) 
Raccoons are the Brightest People - North, Sterling, 599 Nor (4-6) 
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Small Motors You Can Make - Michael. John, 621,31 Mic (4-6) 

A Boy and a Motor - Yates, Raymond, 621.313 Yat (4-6) 

The Book of Water Power -■ Gerard, Geoffrey, 621.2 Ger (4-6) 

Jets and Roc^ts_p^J5^hgyJj^ - Gottlieb, William, 629.42 Got (4-6) 
Kockets - May, Julian, 629,4 May (4-6) 1 ' 

The Wind - Bendick, 551.5 Ben (4-6) 

The Story of the Trade Wind - Bn'ndze. 551.5 Bri (4-6) 

Hurricanes and Twisters - Irving. Robert, 551.5 Irv (4-6) 

Gravity 



The World of Push and Pull - Ubell , Earl , 531 Ube (4-6) 

You and Relativity - Clark, Mary Lou, 530 Cal (4-6) 

Foster and Faster - Froman , Robert, 530 Fro (4-6) 

— b 22 - 9 ^ A ^Pict^ re 3tory of ■ Force and Motion - Ruchlls. Hv. 531 Fuc (4-6) 
El ectrieity 



ERIC 



proj 'f^ ts W ith, Electricity - Neal, Charles D., 537.2 Nea (4-6) 
The Bright Design - Shippers Kathern B . . 53 n ng (4-6) ' - 

Televis ion Works Like This - Bendick, Jeanne, 621 .388 Ben (4-6) 



Discovering Aerospace - Paci Ho. James V., 62911309 Pac (4-6) 
Television - Harvey,~Tad, 621,388 H (4-6) 

Television Story - Floherty, John Joseph, 621.388 Flo (4-6) 

Yo ur Telephone and How It Works - Schneider. Herman. 621.386 Sch (4-6) 
If^Tejj^o^^WTntonl^Hihry, 621 .386 Bri (4-6) 

Electronics - Irving, Robert, 621 .38 Try (4-6) 

Boys Book of Tommunicati on - Yates, 621.38 Yat (4-6) 

What Makes TV . Work~ ~-^ Corbett , Scott, 621.388 Cor (4-6) 

A Book to Begin on Lights - Fargubar, Margaret, 621 .32 E (4-6) 

Yo^ T^ l ephone; How It Works - Schneider, Herman, 621 .3 Sch (4-6) 

Let s go To A Dam_ - Hamilton^ Lee David. 627 Ham (4-6) 

Electricity- - Waljer ^Leslie, 537 Wal (4-6) 

what is Electricity - Svrocki . B . John - 537 s y r (a-fi) 

Understanding Electronics - Lewell en^B. John. 537 4 Lew (4-6) 

AF ifst Electrical "Boo k for Boys - Morgan , Al f red , 537 ,2 Mor (4-6) 
Electronics From Young People ^~Bendrick. Jeanne. 537.5 Ben (4-6) 
Experiments wit^^Tect r icltir T- Beder , 537.2 'Bed (4-6) 

Jum orvS cience J3ooR;a0fyE) ectricity -- Feravolo , Vi ncenty 537 Per (4-6) 
Thg F irst Book of Electric! ty - Epstein, Sam and Beryl , 537.2 Eps (4-6) 



Heat 



Sol ar Energy ? Hoke,- John, 621 .47 Hok (4-6) -v .-W' ' 
So tar Energy - Bran! e v . Franklyn M . V 621 .47 Bra (4-6) 
F un With Sun - Hal acy ;; 621 .47 Hal (4-6 )3M T ' 
What is Heat - Munch, Theodore W. , 536 Mu n (4-6) 
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T he W onder 
Heat 



lir^f^atEnerg^ - Ruchlis, H y, 536 Rue (4-6) 
Adler, 536 Adi (4-6) 



Nuclear 



The Bright Design - Shippen, Kathern B., 530,09 Shi (4-6) 

S ubmarines - Dadin, Micheal , 623.82 Dad (4-6) 

i° nder> At 2T i( r En 5 rc ff-.- Pearl, Carleton, 621.48 Pea (4-6) 
Masers and_Lasers ~ Klein, H, Arthur, 621.381 Kle (4-6) 

— - Story of Atom ic Energy - Fermi, Laura, 539,76 Fer (4-6) 



General 



Atoms, Ene rgy, Machines - McCormick, Jack, 

Stodd rd, Edward, 621 



530 

Sto 



(4-6) 

(4-6) 

621 



Hog (4-6) 



in 

What 



andPowcr 



is a Rocket 
Wonders of Flight .. 
Spacecraft - Haggerty 
H light ToBay and Tom orrow 
Gliders- KettTekamy7 
Verrol , Charles 



Tu 6 ^ Power - Stodd rd, tuwoiu , oci ^co i* 

ihe Wonde rful HVorTd of Energy - Hogben, Lancelot, 

Tel star - Soloman, Louis, 621.388 Sol (4-6) 

Count Down - Colby, C. B,, 623.4 Col (4-6) 

Plying Kites - Wagenvoord, James, 629.13 W (4-6' 

|nerg^ an|~Powgr^- Irving, Robert, 531 Irv (4-6* 

P - Pine, Tillie S., 531 Pin (4-6) 

Push and Pull - Blackwood, Paul, 531,6 Bla (4-6) 

DeCony L, Sprogue, 531 DeC (4-6) 

Munch, Theodore W., 621.1 Mun (4-6) 
fs, 629. 1 32 Wei (4-6) 

Jambs J, , 629.13 Har (4-6) 

Hyde, 629.13 Hyd (4-6) 

, 629.13 Ket (4-6) 

.. . 629.13 Ver (4-6) 

JunTjTLjcj ence Book of Flyin g - Feravols, Ross, 

Elective s for ^YouhTI ^Te - Bendick, Jeanne, 
yjl'P ■ -~^ooniEsT Charles, 629.42 Coo (4-6) 

A; 1 About Rockets and Space FI i qht - Goddwi n . HaPniH 
- V^ensTt” o., 538 Val%r, 6 ) 9 Harol °* 

Hgrkin g With Magnets - Catherall. F A r (i-6) 

Jumor Science Book of M agnets - Rocco, V.-Feravi>T6, 538 Roc (4-6) 
ggy 5 Bgol^QT.Magne tilni - Yates, .Raymond F^, 538 Yat (4-6) 

Ma ff ne tlc_Qe1d - Belser, Germaine. 538.7 Bel 
? El lg^ "■■■vBIxfry, Will i am , 630 .1 24 Bi x (4-6) 

■r h? h 5 ni ~ Iry.1 ng , James, 551.554 Irv (4-6) 
j ^nderstorm - Bel TTl'helma , 55T.554 Be) (4 5) 1 

HQW jt Works - Bradley, Duane, 507.2 Bra (4-6) 

AJQbout the Wonde rs of Chemistry ± Freeman . Ira , 540 Fre (4-6 ) 



629.132 
629,' 



Fer (4-6) 
(4-6) 



629.4 Goo (4-6) 



(4-6 



SCIENCE 



IN GENERAL 



660 (4-6) 



TtFt .;!| i fL Ur y ;f A11o yg and Plastics - Carona, Philip E. 

You _and t h^eOc eans - Sherman , Diane, 551 .4 She (4-6) 

§il?h^Vn e | 1 | ' ^ Blvers. - Sebastian, Lee, 551 .4 $ (4-6) « . 

~i Se1sorn ’ Mil l icent , 551 .4 Sel (4-6) 

"1. ^ b °UTythe Jungl e as Sperz, Armstrong , 551.4 Site (4-6) 
waves and~ Beaches ~Baseom- - W-m^d , 551 .47 (4-6) 

y trange Worlds ^ Microscope - Cos drovR. Margaret, 578 Cos M-fi) 

l!?f ^ S / 1 ^ Nl e roscCvpe ~^ Be1 1 er & Bronley F. s 578 Bee (4-6) ^ 

T:QGrant^|Madeleene|P . .4^576 g ;(4-6I^ r; ^ '• 

1 • — Qf nr l/- DAkAu4. r 7 A ' -'± \ 



Kr"x — — t - tt — ^r - ~ — : ■ - s ■ Ul naueieene 

Natura^Won^^ thVw^l d - Stock, Robert , 574 S. (4-6) ' 

^un^^ientis t Takes A Wal k - Bar , George,. 574 Bar (4-6) 

The True Booi;_of Pebbles ani Shells - Podendorf, Ilia, 594 Pod (4-6) 
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Shag ° McClung. Robert M, , 599 McC (4-6) 

Triumphs of Modern Science - Berger, Melvin, 500 Ber (4-6) 
you and ih e Sciences - Broekel . Ray, 500 Bro (4-6) * 

In Your Own Back Yard - Cooper, 500 Coo (4-6) 
ln_e voyage o f the Beagle - Darwin. C,, 500.9 Dar (4-6) 
j jecrets jpf Lite - Plan and Disney, 500 Dis (4-6) 

Face of N orth America - Farb, Peter, 500.9 Far (4-6) 
ijmateu r Scientists - Froman, Robert, 500.9 Fro (4-6) 

Frontiers ojL Science - Poole, Lynn, 500 Poo (4-6) 

- Selsam, Millicent, 500,9 Sel (4-6) 
lhr^U£h_t he Magnify! ngGlass - Schwartz, 500 Sch (4-6) * 

- Shapley, Harlow, 500 Sha (4-6) 

jOOOuestl^F^^ne d About the New Science - Woodburg, David, 500 Woo 



Robert R. , 



7 

|QM>y|lgnpFa tr Project - Moore, William, 507.2 Moo (4-6) 

2 ^tileveramither Sc ience Expe riments - Kadesch, 

Resear ch Adventures for Young Scientist s - Bar, George 507 2 Bap (a. 

okof 1 1 n - S£l T4 " ■ M ; | g rQm » Harry, 507.2 Mil '(4-6) 4 “ 

ine urst Book or science -WTer. 507.2 Syl (4-6) 

E xploring t he Everyday World - Bartlett, Margaret, 500 B (4-6) 

Iff^IgP- gditions - bridges. William, 508.3 (4-6) 

Alj_Apiut Famous Scientific Ex peditions - 508.3 Hoi (4-6) 

I f^hAe 1 | t f -°-gr^- c -^-gngg- ~ DenibTi ngT Merwi n , 508 Dem (4-6) 

Riches f rom the^arW - Fenton. 549 Fen (4-6) - 

|aTth's Ad ventures - Fenton. Carroll I t 550 Fen (4-6) 
r- and ~ Sr'ohV George, 551 Gro (4-6) 

From, Microbes - William, Beryl, 547 Wit (4-6) 
of the Univ erse - Asimov, Isaac, 546 Asi 
f 1rs ^ ^he^ pfry Boo k for BoysTnd Girls - Morgan , A1 fred 
Fun Wi th c henn stryT ^ Fr eem'a n . 540 7 p Ffe (4-6) ' * 

Edison Experiments You Can nn 



(4-6) 

540.72 Mor (4-6) 



is the Bi gqes t? 

' ,Wi ngs ,and Water - Combs 
We Live In - Life 



Van De Water, 537.072 (4-6) 

Fogel, Barbara, 031 Fog (4-6) 

Chari es ,,,387 Coo (4-6 ) 

■td . „ - ■■ ..wyazine, 574 Lif (4-6) 

.* ^ Giant Golden Book of Biblodv « Amp* 57 d Am© (a 
TOir the Microscope - ES s i (4 ~ 6) 

l? A m f r , 1ga ^ s G °Jdeni Book - Bush-Brown, Louis, 635 B (4-6) 
FI owe- pot Gardens •• Bull a , Clyde Robert, 635.96 B (4-6) 

How to^Grow Ho use plants - Selsam. Millicent, 635.9 Sel (4-6) 
Firs^ Book of Ga r d e ning - Kirkus, Vi rglnia, 635 Kir (4-6 ) 

G i fts Fr om the For es t - Wa 1 1 . 634 q uiai (4-6) ■ ' 

jRlctgre Book of "Grains -Brooks^ Anita j 633.1 (4-6) 
jrst Book _ofi#ruitS T Beckfe Barbara L .y^ 634 G (4-6) 



Orch ard^^ ^^ ^SfEberTe, Irmengrade, 634 EbeT ; (4-6 ) ■ 

iout Nuts - Russell , Sol veig Paulson, 634 Rus (4-6) 



(4-6) 

' (4-6) 



S !^i e Ea u - Fenton, Carroll -Lane , - 634 Fen (4-6) 

Hw, to Grow House PI ants - Selsam. Mil 1 icent, 635.9 Sel 

- Uhl, Melvin J., 633 

hirst Book^ot Cotton; :- Rogers, 633 Rog (4-6 ) 

Gpsps. - Eberle, Irmengarde,: 633 .Ebe (4-6) 

The Land Renewed - Van normal:, (f gy 

Weeds 632 Hod 1(4-6 )C-^ 

rnnr an ~ I ( 1 ~ s P ac f_ ^ijCaidin, Martini, 629.403 R (4-6) 

1 001 •Questi o ns' fe An swerecl! > 'Abbut , ~ , ?spar.e - Newteh^ ciapkA ‘ sc>q /i in c\ 

togl ps:J4^tone~Sqe~t5^Sp^ Milchel"’ Un7 sj , L ( ^ 6) > ! « 

TlKL.MiracU, of f Cookes Go?5,i I 668 4 (4-6) (4_6) 
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Let Them Live - Lathrop, Dorothy P., 333.7 Lat (4-6) 

New Frontiers in Science - Childrens Press, 500 New (4-6) 

One Hundred and One Science Experiments - Podendorf, Ilia, 500 Pod (4-6) 
Golden Book of Science - Parker, 500 Par (4-6) 

Words of Science - Asimov, Isaac, 503 Asi (4-6) 

Compton r s I lTustrated Science Dictionary - 403 Com (4-6) 

Di scovering Science Through experiments - Pacilio, James V., 507 Pac (4-6) 
Science Activities prom A to Z - ChaTTand, Helen J., 507.2 Cha (4-6) 
Projects and Experiment s in ScTence - Pacilio, James V., 507.2 Pac (4-6) 
Let's Experiment - Keen, Martin L.. 507.2 K (4-6) 

The Wonderful World - Fisher, James, 525 Fis (4-6) 

Fun With Science - Freeman. Mae and Ira, 530,7 Fre (4-6) 

Ground Af ere - Clifford E., 551.4 Cli (4-6) 

Hammond's Nature Atlas of America - Hammond, 574 Jor (4-6) 

The Mountains - Life Periodical^ 551 .43 Lif (4-6) 

Wonders of the Living Sea - Carleton, Rav, 551 .4 R (4-6) 

The Earth for Sam - Reed, 550 Ree (4-6) 

Treasures by the Mill ions - Neal, Harvey, 507.4 Nea (4-6) 
nigTp pls of Science - Adler, Irving * 507.8 Adi (4-6) 

Tools of the Scientist - Goldsteen, Rhoda, 507.8 (4-6) 

A Sourcebook for Elementar y Science - Brandwein, Paul FT. 507 Bra (4-6) 
Science, Science, Science - Hamilton, 508 Ham (4-6) 

Science Through Discovery - Singer, texts grades 4, 5, 6 
Science, A Moder n Approach - Winston, Text (5) 

I he Basic Science Program - Scott-Foresman. Text (5) 

Science In Your Life - Heath, Text (4) 

Probing Into Science - Heath, Text (4) 

People and Resources of the Earth - Durell , Text (4) 

Today's Basic Science - Harper and Row, Text (4) 

Bigger and Better -Kinston, Text (4) t 
Till Basic Science Progress - Scott FOresman, Text (6) 



AUDIO-VISUALS 



Note: Many of the materials listed can be 
grade levels. The figure P (Primary level 
P&I (both levels) has been placed there as 
that particular grade level , 



used at both primary 
K-3) , I (Intermediate 
a recommendation 



intermediate 
level 4-6) or 
it be used at 



Films : 



The River, 917.7 Riv (I) 

Sounds Around Us, 534 Sou (I) 

Winds Great and Small ,651 .5 Wi (I) 

The Earth In Motion* 523; T Ea (I) 

The Moon, .523,3: Moon (I) •' T 

Be Your Own Weatherman, 551 .59 Be (I) 
What Ma kes Weat heril551 . 59 What (I ) 

When Air Masses Meet , 551 .59 Wh (I) 

Work of Rivers , 551 i4 (I '-f • T; 

Plan* Growth 581 PI a (I) /£' T 

Life cy.)? oUa Mosquito, 595.77 Lif (I) 
Simp! e Mac ill nes , 621 .8 (P&I)> 'T 

Hot Water, Friehd^or Enemy ' 628 ^ 



Filmstr ip: 




ERJC 



An.ima 1 s Affec t Ma n 



and Other Livi ng Thi ngs 
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Our Country Resources and Workers, 331 Our (X) 
The Earth, A Great Storehouse, 333 Ear (I) 

The Importance of Conservation, 333 Imp (I) 

You and Science in Today's World, 507.2 You (I) 
Moon Surfaces, 507.2 Moo (I) 

Space Race, 507.2 Spac (I) 

Weather, 507.2 Wea (I) 

From Atom to Universe, 507.2 From (I) 

How Scientists Work, 507,2 How (I) 

Life Science, 507,2 Life (I) 

New Conquests of Nature, 500 New (I) 

Building and Orbiting Satellites, 507.2 Bui (I) 
The Sky Above Our Earth, 523 Sky (I) 

How We Learn About the Sky, 520 How (I) 

Nebulae, 523a Sea (I) 



Milky Way and Other Galaxies, 523b sea (I) 

Mount Wilson and Pal omar, 523c Sea (I) 

Planets and Comets, 523d Sea (I) 

Exploring the Sun, 523e Sea (I) 

Exploring the Moon, 523f Sea (I) 

Universe in Color, 523g Sea (I) 

The Fun's Family, 523,2 Sky (I) 

A Multitude of Suns, 523.2 Sky (I) 

The Solar System, 523.2 Sol (P&T) 

Our Neighbor, The Moon, 523.3 Our (I) 

Interesting Things About the Planets, 523.4 Irit (I) 
Stories of the Constellations, 523.8 Sky (I) 

What Are Stars, 523.8 Wha ' " ” 



Liqui ds and Gases , 536 Find (P&I) 






O 

eric: 



Looking at the Stars, 823.8a 
Winter Has Two Faces, -525a Wint 
Our Home, The Earth , 525d Our 
Cl imate, 525c Cl i (I ) 

Changing Seasons, 525.5 Chang 
The Sun and Our Seasons, 525.5 Sea (I) 

Our Earth ift Motion , 525 . 5 Sea (I) ii X 
Dan and Night , 529 Day (I) 

Air, 551 f Ear (P&I )§ 

Finding Out About^Heati rig Solids 
El ec t r o magnets , 537 f PM) 

Ice and Glaciers, 551 d Ear 
The Story of;' Mountains, 551b (P&I) 

Underground Water, 551c Ear (I) 

The Story of Rivers , 551a Ear (P&I ) ; 

Weather and Climate, 551 ;5c Wea (I) 

What Makes It Rain, 551 .58b Wha (I) 

Weather, 551 .59 Wea (I ) 

The World of Living Things, 574 Wor (P&I) 

How a Plant. Grows, 580 HOw (P&I) •: 

PI ant: Flowers and Fruits, 580 ab (P&I) 

How a Plant Makes Fdod, 580b How (P&I) 

Plant: The Plant Kingdom, 580 aa (I) 

Roots of Plants, 580 ac plant (P&T) 

Life Cycle of a Plant, 580 ae - 

Stems of : Plan ts i?l58(3®ld- plint 

How -Animals Live y-59Qes; How 
Animals Protection (coloring), 591a Ani v . y 
Animals and Seasons. Tland &iWa±er migration), 59Tb Ani 
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Animal Environment (how animals live in the desert), 591c Am' (P&I) 
Common Animals of the Woods, 595d Am* ( P&I ) 

Elephants, 595e Ani (P&I) 

Squirrels, 595f Ani (P&I) 

Animal Environment (how animals live in the artic), 591d Ani (P&I) 
Behavior of Animals and Plants, 591.5 Beh (I) 

Man Against Insects, 595,7 Man (I) 

Insects: Harmful and Useful, 595.7a Ins (I) 

Insects: How They Live and Grow, 595.7a Ins (I) 

Insects: Their Life Cycles, 595.7b Ins (I) 

Insects: What They Are, 595.7c Ins (P&I) 

Some Different Kinds of Insects, 595. 7d Ins (P&I) 

The Insects - Insects That Live in Society, 595.7 ab Ins (I) 

What is an Insect, 595. 7e Ins (Pi.’) 

How Animals Get Their Food (How Amphibians Get Their Food), 597 How (I) 
Amphibians, 598.1a Cl a (P&I) 

Crocodiles and Lizards, 598.1b Cl a (P&I) 

Turtles, 598,1c Cl a (P&I) 

Snakes, 598. Id Cla (P&I) 

The Migration of Birds, 598.2a (P&I) 

The Story of Steel, 620.1 Ste (I) 

People - Our Most Valuable Resource, 614 Peo (I) 

Putting Water Power to Work, 621 Put (I) 

The Story of Machines, 621.8 Art (I) 

Coal , 622.33 Coa (I) 

Nothing Can Live Without Water, 628.1 Not (P&I) 

Saving the Soil, 631.4 Sav (I) 

Oil: From Earth to You, 665.5 Cl (I) 

Natural Resources: Coal, Oil, Natural Gas, 665.3 Pet (P&I) 

Oil: From Earth to You, 665.5 Oil (I) 

Iron and Steel , 669.1 Iro (I) 

Platinum Metals, 669.2 Plat (I) 

How We Get Our Copper, 669,3 How (I) 

How We Get Our Aluminum, 669 How (I) 

Solar System, 910 Fun #10 (I) 

Violent Forces of Nature - 910 Fun #7 (I) 

Famous Americans - The Amazing Benjamin Franklin, 92 (I) 

Space Flight, 629.13 Spac (filmstrip set) (I) 

# 1 - Physical Problems 

# 2 - Flying With Jets and Rockets 

# 3 - Human Problems 

# 4 - Overcoming Gravity 

Walt Disney's Space and the Atom, FS 629,4s (filmstrip set) (P&I) 

# 1 - Man Learn to Fly 

# 2 - Man and the Moon 
#3 - Flight into Space 

# 4 - Man i n Space \ 

# 5 - Man in Flight 

# 6 - Flight Around the Moon 

# 7 - Flight to Mars 

# 8 - Man Discovers the Atom 
#9 - Our Friend the Atom 

#10 - Man Becomes an Astronomer 
Earth Science, 333,9 (filmstrip set) (I) 

Water Conservation, 333.9 ■ 

Dating Geologic Events, 550 . \ 

Life and Death of Freshwater Lakes, 55T.4 
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Plants Around Us, 580 (filmstrip set) (P&I) 

# 1 - Different Kinds of Plants 

# 2 - Where Plants Grow 

# 3 - Many Plants Are Green 

# 4 - Somethings Green Plants Need 

# 5 - Parts of a Flower Plant 

# 6 - What Are Flowers 

# 7 - What Are Fruits 

# 8 - How a Bean Seed Grows 

# 9 - How Seed Plants Start Growing . 

#1 0 - How to Know Trees 

#11 - How We Use Plants 
#12 - Food From Plants 

Exploring With Science, 500 Exp (filmstrip set - shortstrip) (P&I) 

# 1 - Old Mother Sun 

# 2 - Our Planet Earth 

# 3 - You and the Universe 

# 4 - Season Come and Go 

# 5 - What Day Is It 

# 6 - When Night Comes 

# 7 - What is Weather 

# 8 - Power Moves Things 

# 9 - Meet the Plant Family 
#1 0 - Meet the Animal Family 
#11 - Meet the Human Family 
#12 - You Are Alive 

Why of Elementary Science, 621 (filmstrip set) (P&I) 

Simple Machines 

# 1 - How Wheels Help Us 

# 2 - How Levers Help Us 

# 3 - How Ramps & Screws Help Us 

# 4 - How Wedges Help Us 

Physicai/Chemical Changes in Everyday Living, 500 Phys (filmstrip set) (I) 

# 1 - Things in the World Change 

# 2 - Changes All Around Us 

# 3 - Your Changing World 

Physical Science, 520 (filmstrip set) (P&I) 

Oceans, 551.4 

Rocks and Minerals, 543 

Moon, Sun and Stars, 520 

Deserts, 551.4 

Seasons, 525 

Air Around Us , 533 

Biological Science, 598.1 (filmstrip set) (P&I) 

Dinosaurs , 568 
Pets, 636 
Farm Animals, 636 
Reptiles, 598.1 
Tropical Fishes, 597 
Your Body and You, 612 

jral Science, 500's (filmstrip set) (P&I) 

Trees ,582 
Birds We Know, 598 

Insects, 595.7 .. 

Animals of Sea and Shore, 590 
Animal Babies, 590 - - : - - 

Plants We Know, 580 
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Different Kinds of Animals, FS 590 (filmstrip set) (P&I) 

Some Water Animals, Amphibians 
Mammals, Reptiles 
Birds, Insects 

Earth, 550 (filmstrip set) (P&I) 

A Story of Our Earth; Rocks and Soil, 550 

The Ice Age , 551 .7 

Coal -A Fossil Fuel, 549 

How Crystals Are Formed, 548 

The Story of Mountains, 550 

, Birds and Their Songs, 598 Bir (filmstrip and records) (P&I) 

Part 1 
Part 2 
Part 3 
Part 4 

Plants and Their Environment, 580 (filmstrip set and records) (P&I ) 

# 1 - Flowers Transfer Pollen 

# 2 - How Plants Use Leaves 

# 3 - How Seeds and Fruits Travel 

# 4 - How Plants Use Other Plants 



Bighorn Sheep, 591 Big (P&I) 

Fawn Deceives Mountain Lion, 591 Faw (P&I) 

Coyote, 591 Coy (P&I ) 

How Spiders Capture Prey Spiders with Webs, 595.4 How (P&I) 

How Spiders Capture Prey Spiders Without Webs, 595.4 Spi (P&I) 
Seed Dispersal, 581 See (P&I) 

Self-Planting Seeds, 581 Sel (P&I) 

Cheetah Hunting Food, 590 Chee (P&I) 

Scavengers of Africa, 590 Sea (P&I) 

Water Animals Hunting Food, 590 Wat (P&I) 

Salmon Run, 567 Sal (P&I) 

What is a Mammal » 599 Wha (P&I) 

Marine Predators - Competition for Food, 591.92 Mar (I) 

Animal Camouflage, 595.7 (I) 

Cecropia Moth, 595.7 (I) 

Budding cf Yeast Cells, 576 (I) 

What is a Flower, 582 Wha (I) 

What is a Tree, 582.16 Wha (I) 

Plankton Eaters, 590 PI a (I) 

Faults, 551 Fau (I) 

Grand Canyon River, 551 Gra (I) 

Sedimentation, 551 Sed (I) 

Geysers and Hot Springs, 551.2 Gey (I) 

A Volcano In Action, 551,2 Vol (I) 

Glaciers, Frozen Streams v5$l .3 Gal (I) 

Strange Rock and Land Formations ,551 .3 Str (I) 

Water and Its Many Faces » 551 .4 Wat (I) 

The GerbiT, 599 Ger (P&I) 

Brown Bear Diet, 599 Bea ( P&I) 

Common American Birds (habits) ,598.2 Com (P&I) 

Common American Birds (nests and young), 598.2 Bir (P&I) 
Rattlesnake, 598.1 Rat (P&I) 

Birds Building Nests, 598 Bir (P&I) ; ' 

O Shark Feeding Frenzy, 597 Sha (I) v 

ERIC Sheep Ranching, 630.1 She (P&I) ,/f 

:.V.- 60 
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Logging^ 634.9 Log (P&I) 

Eskimo Seal Hunt, 919.8 Esk ( P&I ) 

Surviving In Anartica, 919.9 Sur (I) 

The Hittite Sun, Parts I & II, 930 Hit (I) 

Slides : 

Snake (copperhead), 568 Sna ( PS I ) 

Amoeba, 593 Amo (I) 

Crayfish, 595 Cra (P&I) 

Frogs, 597 Fro (P&I) 

Lizards, 598.1 Liz (P&I) 

The Eye, 611 Eye (P&I) 
j Human Blood Cells/, 612 Bio (I) 

Lung, 612 Lun (I) 

1 Stomach, 612 Sto (I) 

Denver Zoo and Gardens (10 slides) (P&I) 

Rocks, 552 Roc (P&I) 

Micros! ides : 

From Egg to Chick, 636.5 Fro 
From Flower to Fruit, 634 Fro (I) 

Life in a Pond, 574.92 Lif (I) 

The Reflex Arc (spinal cord - motor neuron), 612 Ref, (I) 
Parts of an Insect, 595.7 Par (I) 

Harmful Bacteria, 589.9 (I) 

Helpful Bacteria, 589.9 Bae (I) 

Plants That Are Not Green, 580 PI a (I) 

Cells of Plants and Animals, 576 Cell (I) 

Transparencies : 




Comets, 523 Com trans (I) 

Meteors and Meteorites, 523 Met trans (I) 

The Milky Way, 523 Mil trans (I) 

The Universe: Solar System, 523.2 Sol trans (P&I) 

Moons, 523.3 Moo trans (I) 

The Sun's Family, 523.4 Suns trans (I) 

A Look Inside the Earth, 525 Alo trans (I) 

Clouds From Gemini ,551 .5 Wea trans (I) 

Numbus Photo of U.S.A. 

Hurricane and Storm Clouds 
Cloud Formations, 551.5 tr 23 (I) 

Weather ,551 .5 Wea trans . (I) 

Weather : The Warm Front ,551 ,5 trans (I) 

Animal Cells and Plant Cells, 574.8 Ani trans (I) 

Green Plants - Food Factories and Storehouses, 580 Gree trans (I) 
Plants: Parts" of a Plant, 580 PI a trans ( P&I) 

Plants: Parts of a Flower, 581 Flo trans (P&I) 

Housefly - Life Cycle, 595.7 Hou Trans (P&I) 

Insects: Characteristics^ 595.7 Ins trans (P&I) 

LifeCycle: The Beehive, 595.7 Bee trans (P&I) 

Housefly: Characteristics, 595,7 Hou trans (P&I) 

Life Cycle of the Butterfly, 595.7 But trans (P&I ) 

Mammal Characteristics, 596 Mam trans (P&I) 

Mosquito - Life history, 595 ;7 life trans (P&I) 

Mosquito, 5§5.7 Mos trans (P&I) 
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Mosquito - Life Cycle, 595.7 Mos trans (P&I) 

Life Cycle: The Ant Colony, 596 Ant Trans (P&I) 

Intelligence of Animals, 596 Int trans (P&I) 

Life Span of Animals, 596 Lif trans (P&I) 

Vertebrates ™ Characterl sties , 596 Vert trans (P&I) 
Amphibians - Characteristics, 597 Amph trans (P&I) 

Fishes and Amphibians, 597 Fis trans (P&I) 

Fishes - Characteristics, 597 Fis trans (P&I) 

Frog - Life Cycle, 597 Frog trans (P&I) 

Birds and Reptiles, 598 Bir trans (P&I) 

Birds - Characteristics, 598 Bir trans (P&I ) 

Animals Without Backbones, 598.1 Ani trans (P&I) 

Reptiles - Characterl sties - 598.1 Rep trans (P&I) 

Mammals - Characteristics, 599 Mam trans (P&I) 

The Story of the Air You Breathe, 612 Stor trans (I) 

Internal Combustion Engine, 621 Int trans (I) 

Flight: Rocket Engl nes , 621 FI i trans (I) 

Flight: The Turbojet Engine, 621 F1 1 trans (I) 

How the Earth is Divided, 912 How trans (I) 

Flight: Force of Flight, 629.13 F1 1 trans (I) 

Parts of an Airplane, 629.13 Par trans (I) 

Transmobile - First Class Lever, 621 Fir trans (P&I) 

Charts and Pi ctures : 

Birds (P&I) 

Transportation (P&I) 

Luminus Star, 523.8 Lum (I) 

Solar System, 523.2 Sol (I) 

Nature and Science - Our Ocean of Air, 533 (I) 

Nature and Science - The Ages of Earth, 550 (I) 

Understand! ng Our Weather, 551 .59 Und (P&I) 

Pondlife, 574 (I) 

Nature and Science - Round Trip to the Moon, 629.128 (I) 

The Exploration of Space, 629.13 (I) 

Nature and Science - Evolution, 575 (I) 

Nature and Science -The Larger Orders of Insects, 595.7 (I) 
Nature and Science - How Pollen Gets Around, 580 (I) 

Life in the Sea , 591 .92 Lif (P&I) 

Animals Without Backbones, 592 (P&I) 

Wild Animals, 591.5 (P&I) 

Reptiles and Amphibians, 598.1 (P&I ) 

Moths and Butterflies, 595.78 (P&I) 

Common Insects, Group 1, 595.7 (P&I) 

Common Birds , Group 1 , 598 .2 (P&I ) 

Physiology (x-rays), 612 (I) 

Work and Machines , 621 (P&I) 

Simple Machines, 621.9 Sim (P&I) 

The Eye 5 61 2 Eye ( P&I) f ; . 

Solar System, 523.2 Sola (I) 

Weather Charts, 551 .5 Wea (P&I) 

Biology (Parts of a plant, insect, bird), 570 (P&I) 
i Earth, 525 (P&I) 

Oceanol ogy , 551 . 4 ( P& I ) , . r T-. 

Matter and Ehergyi 531 (P&I) 

Electficity and Maghetismi 537i2 (P&I) 

0 Heat; Light, and Sound , 531 (P&I) 

ERLC Gravity; and Other Forces , 521|j[P&I) 
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Nature and Science - How Seeds Get Around, 580 (P&I) 

Plants, 580 (P&I) 

Deer, 599.5 (P&I) 

Frog-1 , 570 Mar (P&I) 

Fish-2, 570 Mar (P&I) 

Turtle-3, 570 Mar (P&I) 

Records : 

Wait Till the Moon is Full, 398.2 $214 (i) 

A Day in the Life of a Dinosaur, SC A Day (I) 

A Signpost to Conservation - Wildlife & Ecology, 333 (I) 

Space Songs, 530.1 Gla (P&I) 

Weather Songs, 551.59 Gla (P&I) 

Nature Songs, 574 (P&I) 

The Birds World of Song, 590 S219 (I) 

Electronic Music, 780 Elect (I) 

Poetry - The First Snowball - To a Waterfowl , 810 Poe (P&I) 

Singing Science Sampler from Ballads for the Age of Science: Insects, 

Conservation, Gravity, etc., 500 (P&I) 

Tom Glazer, Weather Songs, Packet C,, 551 . 59 (P&I) 

Tap es : 

Magic Road of Sounds, 411 Mag (P&I) 

Stories In Season - Spring & Summer, Sc Stor (P&I) 

Stories in Season - Fall & Winter, Sc Stor (P&I) 

Eli Whitney and Thomas A. Edison, 920 HG 63 (I) 

Dr. Jonas Edward Sal k & Albert Einstein, 920 HG 62 (I) 

, Mdm, Marie Curie & Dr. Albert Schweitzer, 920 HG 61 (I) 

John James Audubon & George Washington Carver, 92 HG (I) 

Noise and Musical Notes, 780 Noi (P&I) 

Kits : 

Science Treasure Chest, Sets #1 & #2, 500 Sci (P&I) 

Boxed Set Shells, 594 Shel (P&I) 

Seeds (flannel board aids), 581 See (P&I) 

Heat Engines: The Gasol in and Diesel Engines , 621 .4 Heat (I). 

Fundamentals of Jet Propulsion, 629.13 Fund (I) 

Atomic Energe, 500 Ato (I) 

Fundamentals of Light, 535 Lig (I) 

Fundamentals of Sound, 534 Fund (P&I) 

Bell System Science Experiment #4, 535 Ex. (I) 

Plant Growth , 580 PI a (P&I ) ' ‘ ' 

Plants and Foods (Instructo flannel board), 580 PI a (P&I) 

Montana Geology, 978.6 Mont (I) 

Air Age Education Materials for Elementary Teachers (AF), 629.14 Air, e 

(I): . y \ y/; ;7yuy :<•. : y. ... ., . f : v y y ; 

Models: ■ / ..... 



ERIC 



Radiometer - A Solar Engine, 523 .7 Rad (P&I) 
Chick-Chick Egg Incubator, 598 Chi (P&I) 
Solar Mobile, 523.7 Sol (I) 

Junior Turn-A-Gear, 621 boxed set (P&I ) 
Lever, 621.9 Lev (P&I) 

Screw , 621 ,9 Scr ( P& I ) «« 



kits , 
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Solar System 5 523,2 Solar (P&I) 

Universal Planetarium, 523.2 Solar (P&I) 
Gear, 621.9 Gea (P&I) 

Fulcrum Balance. 621,9 Ful (P&I) 

Wheel and Axle, 621 .9 Whe (P&I) 

Inclined Plane, 621 .9 Inc (P&I) 

A Gear Train, 621,9 Gear (P&I) 



Giant Magnifier, 500 Equip (P&I) 

Miscellaneous Microscopes 
Weather Vanes 

Weather Check, Calibrated Official Set #1 & Set #2, 551,5 (I) 



Specimen : 

Specimen Fascinating Mineral, 552 Rec (P&I) 

, Specimens of Frog, clam, fish, starfish (P&I) 

Games : 



Curtis Martin - The Story of Shells, 594 Game She (P&I) 

The Earth and Its Moon (flannel board aid), 523.1 game (P&I) 
Science Qulzzer, 500 Sci (P&I) 

Vertical File : (Alphabetically arranged pamphlets, booklets, etc.) 

Aluminum 







Atomic Energy 

Birds 

The Body 

Butterflies 

Coal 

Conservati on 

Copper 

Dinosaurs 

Ecology 

Fossils 

Frogs 

Inventions 
Machines, Tools 
Moon 

Nature Study 
Oceans 

Oil Industry 
Power 
Reptiles 
Rocks 

Science Experiments 

Science Measruements 

Space 

Trees 

Turtles 

Weather 

Water 

World Around You 
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LIFE SCIENCE 



The student will be given the opportunity to appreciate and understand that man is 
part of a complex of balanced interactions called the biosphere. 

I. Develop an understanding of life in the biosphere. 

Objective: The student will begin to discover, through observation and in- 

vestigation, that the biosphere includes both interactions among 
organisms, and interactions between organisms and the non-living 
environment. 

A. Laboratory Technique 

1 . The student will be able to begin to develop good laboratory tech- 
nique. 

2. The. student will be able to operate the tnocroscope properly. 

3. The student will be able to apply the given laboratory safety pro- 
cedures. 

4. The student will be able to begin to record laboratory work using 
the scientific method. 

B. Extent of the Biosphere 

1. The student will be able to acquaint himself with the variety and 
distribution of life on the earth. 



C. Interactions nnvGrass/Water Mixture 

1. The student will be able to discover the interaction between the 



II. 



organisms and their non-living environment 

Devel op an understanding of investigating an Interaction - Photosynthesis; 

Objective: The student' wi IT be given the opportunity to discover the most 

basic interaction that exists on earth between green plants and 
their environment. .... ••• 






V ' J 
A 



’ ’'-J • 



A . : Li ght and-' Green ' PI ants • 



1 . The student win be able to observe and. exp-lain. the importance of , 



l i g ht . in ' food , product 1 on- by pi ants .1 ‘“. t V, . % : ;* ' - ; 

The student will be able to apply food tests for detecting photo- 
synthetic activity* v • 
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C. Location of Food in a Green Plant 

1. The student will be able to observe and axplain the Importance of 
chlorophyll in food production by plants. 

D. Gas Production by a Green Plant 

1. The student will be able to observe and explain that oxygen is pro- 
duced during photosynthesis. 

E. The Final Ingredient - Water 

1. The student will be able to observe and explain the importance of 
HgO in food production by plants. 

F. Comparing Cells 

1. The student will be able to explain what the cell theory is and its 
origin. 

2. The student will be able to relate the size and structure of' differ- 
ent cells with their functions . 

Develop an understanding of an interaction within an organism - Digestion 

Objective: The student will be given the opportunity to investigate in de- 
tail an interaction, within ah organism - digestion of food. •• 

A. Anatomy of a Digestive System > ' • „• 

1. The student will be able to describe the parts of the digestive svs- 

■ tern in an animal . t- 

2. The student will be able to conduct a good laboratory dissection. 

B. Food Location in Plants' Seeds ■ ^ 

1 • ; The student will be Abl e to discover , through observati on • atr»d : . ’frtvtis- 
' f; tigAtioh, the ilpcatiqn of; "fsf? 

2; T*l e student will be able to infer that thev-e is a relationship be- 
tween embryo growth and cotyledon shrinkage. 

3 . The student will be abl e to i d enti fy the two foods in the seed throuqh 
food testing techniques. , 
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2. The student will be able to compile all the previous material on 
the plant seed and conclude that digestion of starch into sugar had 
to take place in order for the embryo to grow, 

3. The student will be able to conclude that plants digest food just 
as animals digest food. 



F. Starch and Saliva 

1. The student will be able to conclude through investigation that a 
biological converter is present in saliva and it causes the break- 
down of starch. 

2, The student will be able to explain what an enzyme is and what it 
does . 

G. Factors Influencing Digestion 

1. The student will be able to explain that certain conditions must 

exist in order for digestion to occur (e . g . , termperature, pH, etc.). 

H. Diffusion and the Living Cell 

. 1. The student will be able to explain the process of diffusion and how 

• it relates to the l iving cell and food absorption. 



IV. 



I, The Human,. Digestive System 

’ i .***.*.* •. 4iv ^ * ‘ ■ ; ‘ * ■ * ’ i • " 

1. The stud ent?'"wi31 : : be able to explain the digestive system of a human, 

2 . The student Willsj^e abl e to relate which foods are digested by their 
— ^corresponding jenzyri^ -.c. - 

3. The student will be aBTe^o explain where the various fdS&s-^re di- 
gested in the human digesti^e^ystem. 

4. The student wil 1 be abl e to /^ntrast the structure of the three maTi 

groups' /of foods / = . ' 

Develop an . understanding . of transport. pr.obl ems .T^Ihe Circulatory and. Vascul ar-' 
Systems . X.’ ■ ■ 

i- •- \ *•; ' / -v: -v • 7 -V ’ • ■ . > '• ,~^-r ■■■- v- >’• *: • -s': :V.x j 

Objective: The student will be given thei opportunit^XtO investigate, observe j 




- 1. The studenfewiTVsbe able to contrast the circulatory system of a frog 
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V . Develop an understanding of how food is used - Respiration 

Objective: The student will be given the opportunity to explore, investigate, 

observe and explain the use of foods in cell respiration. 

A. Energy in Food 

1 , The student will be able to explain that all foods contain energy 
in the form of chemical energy, 

2, The student will be able to determine the amount of energy in food 
(e.g,, calories) , 

3, The student will be able to relate potential energy and kinetic energy. 

B, The Big Picture 

1. The student will be able to explain how photosynthesis , digestion, 
transportation and respiration are interrelated among plants and 
animals and within themselves. 



VI. Develop an understanding of internal balance. 

Objective: The student will be given the opportunity to investigate and ex- 

plain the organisms ability to maintain a constant cellular en- 
vironment in an ever-changing exterior environment, 

A. Nervous System 

1, The student will be able to relate through investigation the role 
that the nervous system plays in the Internal balance, 

2, The student will be able to discribe the structure of the nervous 
system : in''- ; the 'animal'.^ ;v ^ 

3, The student will be able to differentiate between automatic and con- 
scious controlled nervous reactions. 

4, The student will be able to ascertaih that other internal balance 

; sys^temf ■ opeirafcdirVM 

B. Excretion ' •' 

1. The student will be able to explain the importance and operation of 
the excretory system in the. animal. 



si 



mk ? 



C. Endocrine System 

1 . The student will be able. to explain the functioning of the glands in i 

the endocrine system. %, . , , . - . ; 

2. The student wi 1 1 be abl e to expl ain the fu notion, of the endocrine sys- 

S', V em W - . ,-r v • V ■, . : '■ • /. . -r ■ 

• ••• •. r -• V ' ' •• - , - •' - • ' • • • ;■ ' ‘ :•* • • • - •;* ■ r.- -i. ■■■■ ■ '■ ■■■ • ; ;-v ; -r ■■■■■■'. ■, - ,■ ■•• • - ••••••- • - • 
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A. What is Pollution? 



1. The student will be able to identify what pollution is and where it 
originates, 

B, Over-Population 

1, The student will be able to discuss the problem of over-population 
and its possible consequences. 

C. Benefit or Harm 

1, The student wil 1 be able to conclude that there are two sides to the 
pollution problem and that the good must be weighted against the bad 
in order to make the right decisions. 

VIII. Develop an appreciation for and an understanding of ecological interactions. 

Objective: The student will be given the opportunity to discuss. Investigate 

and observe some of the complexities of the interactions among 
living things. 

A. Sampling a Population 

1 . The student will be able to apply some of the methods used in 
ing the size of a population. 

B, Changing Popul at ions v.'A\L 



1. The student will be able to explain that populations are constantly 
changing and are dependent . upon. any environmental., changes (,©• 9. ,V 
biotic potential , carrying capacity* and environmental- resistance) . 



C . Population Cooperations and Competi tion 






1 . The student will be able to explain that there exist! cooperative and i 

vS- ! compel ;■ popul ati oris and Eihd'i vidu 



the population. j 
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IX. Develop an understanding of organisms In the biosphere. 

Objective: The student will be given the opportunity to observe and discuss 

how organisms in the biosphere are grouped according to taxonomic 
nomenclature. 

A, Naming an Organism 

1. The student will be able to explain how organisms are named. 

2. The student will be able to explain what a classification system is. 

B, Use of a Simp! e 

1. The student will be able to construct and use a simple 

X, Develop an understanding of reproduction. 



Objective: The student will be given the opportunity to relate that repro- 

duction in its broadest sense is the maintenance of the species. 

A. The New Organism Grows 

1. The student will be able to describe and explain the process of asex- 
ual reproduction.^ 

2. The student will.be able to describe and explain the process of sexual 
reproduction. 

3. The student will be able to explain how sexual and asexual reproduction 
are related to the survival of the speciesvyc.^ ... ; 

XI. Develop an understanding of genetics, •• ; ; 

Obj ect-1 ve).l--?The.-:-student will be given the opportunity to expl ain how charac- 
;J.. -V- ter i sties are inherited and how variations occur .. ?■ v "'-Td 



Ayr * Inheritance 






1. The student will be abl e to explain that the! genetic make-up of an 

k offspring is determined ;.byj-3ts-- - parents:;?^' '•“Jtc.'fj". •‘.v 

2. The student will be able to predict the genetic make-up of an indivi- 
dual given the parental genetic make-up’. . v ' 

3. The stiidpnt. will he able fn pvhlain hnW t.hp <;f>x nf an in 
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RESOURCES : 
Books : 



Nature's Wa ys - Andrews, Roy Chapman; Crown Publishers, New York, 1951 
TheM/Jorld We~~Llv e In - Barnett, Lincoln; Simon and Schuster, New York, 1955 

Magician 



York, 1943, 92 Bur 
Useful Plant and Animals 



Beatty, John Yocum; Julian Messner, New 
Blough, Glenn 0.; Row, Peterson & Co., Evanston, 



Illinois, 1948 

Your Forests - Bruere, Martha S. ; J . B, Lippincott Co., Philadelphia, 1945 
Animals Mthout _ Backbones - Buchsbaum, Ralph; University of Chicago Press, 
Chicago, 1948, 592 Bu 

Water Or Your Life - Carhart, Authur; J. B. Lippincott Co,, Philadelphia, 1951 
Insects in Your Life - Curran, Charles Howard; Sheridan House, New York, 1951 
Insect Adventu red - Fabre, 

Living Things 



Jean Henri; Dodd, Mead & Co,, New York, 1950 
"Fitzpatrick, F, L, and Bain, T. D.; Holt, Rinehart & Winston, 



lew York, 1958 

Watch Your Step Flaherty, John Joseph; J. B. Lippincott Co. 

Penh”, — 1-950 

Milestones of Med icine - Fox, Roth; Random House, New York, 1950 
The Insect World - Harpster, Hilda T.; Viking Press, New York, 1947 

- Marriott, Henry Joseph; Williams & Wilkins Co 



Philadel phi a. 



Balti - 
Chicago , 



more , Maryl andT” 1 952 

Facts About Alcohol - McCarthy, Raymond; Science Research Assoc .. 

: I :lS51:?>; ; ■ .v./mv ' 

If You Want to d o a Science Project - National Sci ence Teachers Assoc . , 1 954 
Modern Heal th - Otto, Janies H. , Jul ian, Clouyd J , , and Tether , Dr, Edward ; 

Hoi t, Rinehart & Winston, New' York, 1959 ■ 

Animals We Know - , Parker, Bertha M. ; Peterson & Co. ,Evans;ton, II 1 , , -1:950 
Foods - Parker , Mertha M. ; Row, Peterson & Co . Evanston 111 . , 1948 

Parker , Mertha M 



Seeds & Seed Travel s 

. >:<■$ k : : ty. 

Soil - Parker. 



Row,t Petersoh &; Co >-> :EVainston, 111. 



Bertha M. Row, Peterson & Co Evanston , II 1 ;^ i -i949 % 

Water for the People - Riedman, SarahsH; ; Henry Schuman , Inc . , New York , 1 952 
lioW _ YoUr - Eo3yI r WrHA^^ Sc h nei d er Herman arid Ni ria ; 1 Sc diftv Foresman & Co. ^ 

" : “~York, T950-- - -- - - 




- 't ' • • ' - i • > ’ , ■ v,» ' .... '.r.;. 
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Pock et uuTde to Birds 
How to Know 



The Role of Light In Photosynthesis - Scientific Americans June, 1960 
The Insects ^Peter Farb, 595.7 F 
The Birds - Peterson, R. T., 598 Fet 
- Ommanney, F. P . , 597 Lif 

Cruichshank, Alan, 598 Cur 
Peterson, R. T. , 598 Pet 
The Adventure Book of Birds - Jerr, William, 598 Jer 
Fishes - Zlm, Herbert S. , 597 Z i in 
The Insect World - Lobsenz, Norman, 595.7 Lob 
Animal Behavior -Tinbergen, Niko, 591 Lif 
Reptiles - ICarr, Archie, 591 .1 Car 
Primates - Eimerl , S. & De Vore, 599 Lif 
Livi hg~Mamiiia1s of the World - Sanderson, I. T, 

The Forest i~ F arb, Peter, 571 , Far 

582 Coe 



599 Sa 



Trees 



Coe, 



Ecology - Farb, Peter, 571 Far 

Fundamental s_ of Ecology - Odum, E. P. , 571 Odu 

Forest and the Woodland - Collins, Stephen, 575 IV 

Fresh & Salt d/Jater - Catbury , B. B.; 575 II 

Evolution - Moore, Ruth, 575 M 

Desert - Klots, A. B. & E, G., 575 V 

Field and Meadow - Ress, E. S. , 575 I 

The Plants ~ Went, F. N. , 580 Lif 

Films and Filmstrips : 



Mitosis, 574.8 
Mimicry, 574 

Leaves of Plants, 580 AF 
Photosynthesis, 581 A 
Kinds of Cel ls, 581 B 
Your Bloodstream, 612 
Food in the Human Body, 613.2 
PI ant Mi to si Grade School 




Walt Disney Series , 599, Grade School | 
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GRADE EIGHT 
PHYSICAL SCIENCE (IPS) 

Objective: The student should be given the opportunity to study matter by develop 

ing and using the scientific method eventually leading to a development 
of an atomic model of matter, . 



I 



II, 



Develop proper laboratory techniques. 

A, The student will be able to identify and safely use the lab equipment 
issued him. 

B. The student will be able to write a Tab report in correct form estab- 
lished by the instructor. 

Measure and learn about those characteristic properties of matter which will 
enable him to identify twti given objects as to being the same or different. 



A. Investigate and measure the "volume" property of matter: 



1 . 



3 . 



The student will be able to obtain through measurement and compu- 
tation the volume of regular-shaped objects (e.g. s rectangular 
sol ids) . ^ .-.‘j ' .;%■ 

The student wil 1 be abl e to obtain through water displ acement vol umes 
of irregular solids' (e.g; , sand). ’ V-'.; ' - " 

The student will be 'able to conclude through experiment and demon- 
stration thbt yplfjmie of matter varied with teriiperature cheinges , 
pressure changes and When mixed to form solutions: 



B. 



. Invest T gate and - measure the "mass Vproperty p^ j 

;.l, be able to Use the equal arm balance arid as t abl i sh ! S 

.. . , . its precision. . ■ - -TT ; 

The student will be able to construct graphs. 'j 

3 . The student will be able to concl ude that mass of matter does not ■ 

change - (i .e. , law of conservation of matter). 
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G , 



The student will Investigate solubility as a characteristic property of 
substances: 



1. The student will be able to establish effect of temperature on solu- 
bil ity, 

2. The student will be able to experiment with different solvents (e.g., 
alcohol , 



III, 



Separate mixtures of substances by utilizing differences in characteristic 
properties, and establish the distinction between mixtures and pure sub- 
stances , 



A. The student will separate mixture of liquids by fractional distillation. 



B. The student will separate mixture of liquid and solid by decanting or 
filtering. 



C. The student will separate mixture of solids by selective solubility, 
fractional crystallization, or paper chromatography . 



D. The student will separate mixture of gases by selective solubility or 
1 iquifying followed by fractional distil 1 ati on . 



IV. 



Investigate and develop techniques of taking some pure substances (compounds) 
apart into sitnpl est substances (el ernents ) . •■•y'Tf;' T-f'-T'vf''- 



A. The student will decompose some compounds by using heat. ’ 

B. The student will decompose some compounds by using heat and charcoal , 

D. The student will decompose some compounds by usi ng acid. - 

V . Identify traces of certai n el ernents through flame tests and spectral analysis . ■ 

VI. Through radioactivity to establish the discreatness. of matter, the , individual = 

t of matter become evident through -individual dots on exposed film, 

amber and clicks of oeioer counter: 
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VIII. Investigate molecular motion and molecular model of heat. 

A. The student will conclude through experiments that the molecules of a 
gas move. 

B. The student will develop Boyles Law through "sphere gas" (agitated steel 
spheres) and extending to real gases. 

C. The student will develop an association between molecular speed and 
temperature, first through the "sphere gas" and extending to real gases 
in fire syringe. 

D. The student will be abl e to conclude that gases at extremely high pres- 
sures (greater than 150 atm) do not obey Boyle's Law and that under these 
big pressures compressibility and thermal expansion become characteristic 
properties for gases. 

E. The student will define and measure calories of heat. 

F. The student will be able to develop through experimentation the idea of 
specific heat. 

6. The student will investigate processes in which heat is produced or 

absorbed during rearrangement of atoms in forming compounds, dissolving, 
melting and boiling. '-p -pip "*f\ 

RESOURCES : . ' ; /i ' V -t..' 

Books: 1 ■' -V 



Discovering Chemistry - Cooper, Elizabeth K.iHarcourt, Brace & World, New - ) 
York, 1959 ‘ yftyj f 

Exploring ■Chemistry - Gallant , Roy t Dbubleday -i NeW York; 1 958 \ 

The Story of-CheiTiistr.y " Freeman, Mara and Ira; Random House, Nev,f York, 1962 
Your ^ Career^ i n Chemistry ; - Ester er |^ir^u1fe--d.uTi an^Jlessriery New /Yb .» 

Madame; Curie - Currie, Eve; Dbubleday, ; New York, 1948 . i 

Atomi cT Energy r "The :Stdry -"of Nucl ear^ScllBnce '^dawbrski , Irene C. and A1 ex- 

ander, Joseph; Harcourt, Brace & World, New York ->J 
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Elements of the Universe - Seaborg, Glenn T. ; Dutton, New York, 1958 
Discover! ng Chemi s try -"Cooper , Elizabeth; Harcourt, Brace & World, New York, 

1 959 . ■ 

Concepts in Chemistry - Greenstone, Arthur et al ; Harcourt, Brace & World „ 

New York, 1966 

Car eers and Opportunities in Chemistry 1 V s Pol lack, Philip; Dutton, New York, 

1960 ' ■ . ' V 

Working with Atoms - Fusch, 0. R.; Basic Books, New York, 1965 

Films : . -/ ' " . ■ 

Elements, Compounds & Mistures, IPS Group 
Definite and Multiple Proportions, IPS Group 
The Mass of Atoms j IPS Group 
Behavior of Gases* IPS Group 
Crystals, IPS Group 
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GRADE NINE 



EARTH SCIENCE 



The student wi 1 1 be given the opportunity to appreciate, analyze and comprehahd 
that the earth is not a static ball of cl ay but exists in a. dynamic state, that 
all of the earth's activities are interrelated among themselves and with the solar 
system j the universe arid man. 



I , 'From Coal to a Diamond 









Obj ec live r The student will be given the opportunity to expl ai n, through 

investigation and observation, the structure and origin of rocks ■ 

and. minerals that make up the earth's crust. 

A. Minerals - The Basic Earth Material -j 

1. The student will be able to describe the different layers of the 

2. The student will be able to explain the structure of an atom, mole- 

cule, element and compound . , is - , s® r , ; 

3. The student will be able to distinguish that atoms make elements and j 

molecules make compounds. " 

4. The student will be ;abl e. to .identify the various propert i es of a 

mineral (eg., solid, hardness, cleavage, specific gravity, crystal- j 

* j-. t-J ' - ,Ai ... Iti i >■-■ \ *•'• •’4-.'* '* r .iiil-v . i^TOli v« . i W«ikv i r i T. 4iekd * J m\-Ai bxS <5 ^ g| 
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Weathered or Eroded 



1 



2 . 

3. 



The student will be able to explain the differences between weather- 
ing and erosion. 

The student will be able to describe the various types of weathering 
The student will be able to describe the various types of erosion. 



B. Water and the Land 



3. 



4, 



5. 



8 . 



9. 

10 . 



The student will be able to explain what the water cycle is and how 
it functions. 

The student will be able to describe the relationship between ground 
water, surface water and water In the air and the water cycle. 

The student will be able to explain the movement of various materials 
by surface water. 

The student will be able to explain, describe and discuss weathering 
and erosion caused by water. 

The student will be able to trace the formation of a river system 
from its beginning to its maturity. 

The student will be able to describe the various glaciers and discuss 
the formation of these glaciers. 

The student will be able to explain the various glacial-caused for- 
mations (e.g. , matterhorns, moraines, throughs, etc. ) . 

The student will be able to infer the importance of the glacial ages 
to man. 

The student will be able to describe the origin of lake basins. 

The student will be able to discuss the various means of destroying 
lakes, including fresh water lakes being converted to salt water 
lakes, 



C. Work of the Wi nd 



VT. 



1 . The student will be able to explain, describe, arid discuss weathering 
and erosion caused by wind . . ' Syyii::.:"': yyiysSiy.iy^SyysSySSy.i, 

2, The student will be able to explain the movement of various materials 

by wi nd ; ^ ^ 









D. Where Does Man Fit In? 



..y'-V 

1 ii- • y\ : . ■ ■ ' Y.- : 



‘ • vy..; 






1 . The student will be abl e to compare and contrast the forces that are 
destroying the earth and draw conclusions as to their importance to 



vU&i-V' 







tysSifys; v : ■ ' v: ' « - : 
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1. The student will be able to explain the constructional force, vul- 
canism. 

2. The student will be able to Identify the types of volcanoes and 
their life histories. 

3. The student will be able to recognize the evidence of volcanic activ- 
ity within a given area. 



C. Mountains, Plateaus and Plains 

1. The student will be able to relate geosynclines, isostasy and mountain 
origin with one another. 

2. The student will be able to describe the theory of continental drift. 

3. The student will be able to describe the various types of mountains 
and explain their life histories. 

4. The student will be able to identify plains and plateaus and explain 
their formations, 

D. The Earth Shakes 



IV. 



1. The student will be able to explain the causes of earthquakes. 

2. The student will be able to explain the principle behind an earth- 
quakes movement of the ground. 

3. The student will be able to identify some of the areas where earth- 
quakes are common. 

E. Where Does Man Fit In? 

1. The student will be able to compare and contrast the forces that are 
building the earth and draw conclusions as to their importance to 
man. . ftftft '.‘ft’ft.ft 1 ; ft :: ft" 

Water, Water, Everywhere 

Objective: The student will be given the opportunity to discover, through 

observation and investigation, that the sea and its basin possess 
life, structure and motion similar to that of the dry lands. 



A. The Sea and its Floor 



1 . The 
used 



. .-v 



-'-ftft v ■■ ft - ft --ft f :'ft; ;; ftft ft ; ftft 'ft . 



stud ent wi 1 1 be able to descri be some of the sci ent.i fie apparatus 
I -to 1 expl ore the seas • - i & Si ' -.V'T % ‘ vV . , ft",. - lisft { . ' ' • 

2. ' The student wi 1 1 be abl e to defi ne the chemical and physical make up - ' - s 
of sea water - • ■ 




-FRIT’ .... . _ 

fossil records and.gologic records. 
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A, The Geologic Clock 

1. The student will be able to Identify the geologic eras and periods. 

2. The student will be able to describe the use of fossils in deter- 
mining a given area's age. 

B, Putting the Pieces Together 

1. The student will be able to deduce what geological events took place 
by analyzing the rock layers in a given area. 

C, The Parade of Life 

1. The student will be able to relate the possible ways a fossil may 
be fov med. 

2. The student will be able to make Inferences that life has changed 
through time using fossil records. 

3. The student will be able to trace the evolution of life through the 
eras and periods. 

VI. The Sky's the Limit 

Objective: The student will be given the opportunity to discover the earth's 

niche jin an ever-changing solar system and universe. 

A. Galaxies Galore 

1 . The student wi 1 1 be able to explain the use and workings of various 

astronomers tools. •• "" -T- ' 

2. The student Will be able to explain the measurement jof various charac- 

teristics of stars and distant galazies (e.g., distances, size, mass, 
densi ty, col ors , temperatures , , etc . ) . T onS’T'C % ' 

3. The student will be able to explain the theories of fthe expanding 
Universe and the steady-state universe. 

4. The student wil 1 be able tb classify various stars and 'galaxies; accor- 
ding to distance, s ha pes , j ■ i '■ f -5 

•■w.5./'.-:The student will be able to discuss relativity with respect to thejjffaf 
universe . • ; •’•rf 1 ? ’v 












B . The Su n 1 s Fami 1 y 

1. The student will be able to describe and explain the sun as a source 

of light and energy. . 

2. The student will, be able to describe the planets of the solar system 
as to size, distance, from 'the^ sun, orbit, shape’, density* atmosphere, 
and surface temperature 1 ; ' ' 




life on other planets. 
. Man' on. the Moon ' 













: eric: 



. 
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2. The student will be able to explain the theory of the moon's for- 

mation. 

3. The student will be able to discuss the structure of the moon. 

4. The student will be able to relate the moon, the sun, and tide move- 

ment with one another. 

5. The student will be able to explain the relationship between eclipses 
and the moon. 

D, A Wal k in Space 

1. The student will be able to discuss the history of man in space. 

2. The student will be able to explain the relationship between gravity, 

orbits and rocket propulsion. 

3. The student will be able to deduce the problems a space voyager would 
have to overcome to journey from one planet to the next. 

E. Motions of the Earth 

1. The student will be able to prove the earth rotates using the Foucault 
Pendulum. 

2, The student will be able to explain day length and seasonal change 
using the earth's rotation and revolution around the sun. 



VII. Wind, Rain and the Coconut 



Objective: The student will be given the opportunity to explain, through 

observation and investigation, what causes the day»td*?day t ^ 
weather which surrounds him. v/ 

A. . The Sun's Roys ■ ; - ' : y, y ' 

1. The student will be able to list the layers which make up the atmos- 
phere around the; earth. . if % v TSt 

2. The student will be able to explain how energy from the sun is used 

to heat the atmosphere and .the earth ' ,%-* y ;’'.cu7 \ <r \ i . 

3. The student will be able to describe the pi otti ng of air temperatures 

on . maps • . ■ 

4. The student will be able to operate the instruments used to measure 

air temperature. _ - 



B. The Force of Air 






1 . The student, will be able to explain that the atmosphere has : pressure. 

2. The student will be able to explain and operate the instruments used 
to measure air pressure. 

3. The student will be able to relatehigh and low pressure with differ- 
ent types of weather. 

4. The student will be able to explain what, the , coriolis force is and its 
effects on wind direction. 

5. The student will be able to express .what winds are and how they origi- 
nate • ' : 1 ■ ' u <•- ■ ; . 

6. The. student will be able to describe the, plotting of air pressure and 

winds on maps. , • ■ • • . 

7. The student will be able to explain the. three-cell , theory in depth. 

n i I , * I , III*. f I 1 ^ - I ' » 1 1 ' 

C . Water i n, the Ai r 









i 

kh W -I- UiaA aTo I- 4- A**- . . F 



T. The student will be able to explain*that there are fhree states of > 

’ - ' > >/• < — ' - 1 w'y 1 ■ x ,< , ' . . l 1 ‘ * ' < ' : i 

* ' •• Q^t y* . - v *.» US 

' ^ ] 1 . . U. , ■ ■■ t i t ■' , • J < ■ _ . ' ,* • ' v .. 2 ••• . • • i f ( 
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water which can be changed from one form to another by melting, 
freezing, evaporation, condensation and sublimation. 

2. The student will be able to explain the process of evaporation. 

3. The student will be ab> to relate what relative humidity is and how 

it can be measured . 

4. The student will be able to explain the process of condensation. 

5. The student will be able to relate condensation and dew point. 

6. The student will be able to explain the process of cloud formation. 

7. The student will be able to identify several different cloud forma- 

tions . 

8. The student will be able to explain the difference between fogs and 
smog. 

9. The student will be able to discuss the theory of precipitation. 

10. The student will be able to identify and explain the different forms 

and formations of precipitation. 

11. The student will be able to operate the instruments used to measure 
precipitation. 

12. The student will be able to explain why different areas have differ- 
ent amounts of precipitation , 

D, Making of the Weather 



1. The student will be able to explain the formation of different types 

of weather fronts. - 

2. The student will be able to explain the formation of different types 
of storms . 

E. Why Coconuts Don's Grow in the North 



1. The student will be able to 1 1st the factors that influence the cl i 
mate in a given area. 

2. The student will be able to classify the different, climates of the 

wori d vvf ■ A - ' A £ : ■ ,;f * 



F. Where Does Man Fit In? ; 






1 ..." The student wi 11 be able to make inferences as to the importance of 

weather to man for his food, clothing, water, shelter, etc. ' 
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Minerals: (Pupil References) 

Earth's Adventures -Fenton, C. L.; John Day, New York, 1942 

Riches From the Eav-th - Fenton, C, L. & M, A, ; John Day, New York, 1953 

Our Scientific Age 'TSinger Scientific Series) - Frasier, G. W. , MacCrocker, 

H. D, , and Decker, D. G,; L. W. Singer, Syracuse, New York, 1956 
Our Scientific World (Singer Scientifif Series) - Frasier, G. W., MacCrocker, 
H. D., and Decker, D. G . ; L . W. Singer, Syracuse, New York, 1956 
Crystal and Crystal Growing - Holden A. and Singer, P, L.; Anchor Books, 
Doubleday, New York, 1960 

Minerology and Some of Its Applications - Hurl but, C. S. , Jr . ; Mineralogical 
Society of America, Harvard Universtiy, Cambridge, Mass. 

1000 Million Years on the Colorado Plateau - Look, A.; Bill Press, Denver, 

1 955 ““ — — 

Earth Science, The World We Li ve In - Namovitz, S. N., and Stone, D. B.; Van 
Nostrand, Princeton , New Jersey, 1 960 

The Earth, A Great Storehouse - Parker, B, M.; Row Peterson , Evanston ,11 1 . , 

1 941 v ;■ 

Modern Earth Science - Ramsey, S. and Burckley, R. E.; Holt, Rinehart & 
Winston , New York , 1 961 

Treasures of the Earth Re-inf eld, F. ; Sterling, New York, 1954 

Uranium and Other Miracle Metals - Re inf eld, F.; Sterling , New York, 1955 
Rocks and Minerals (Wonder Books) ~ Rhoads, G. ; Grosset and Dunlap, New York, 
i960 ” ;<>; r . L V : ; ■ ■ : ^ ^;Vr>Vri ■ : 

Child ' s Book of Stones & Minerals - Swenson , J.; Maxton, New York, 1955 
Diamond s - Z i m , H. S. ; Morrow, New York, 1959 



Rocks : (Teacher Reference) 

Textbook of Ge ol ogy - Farrel s , R. M-; Harper, New York, 1951 

Pr i nc i p ies of Geology - Gill uly , J . , Waters , A. C. and Woodford , A. 0 . ; W. E. 

Freeman , San Francisco", 1 959 TA 1 .-v ; > : T-L-: ", ~Vy yT/L 

Introduction to Physical Geology - Longwell , C. R. and Flint, R. F. ; Wiley, 

— “ New Yprk^ " L .-•* - * 1'^ - _ 

Rocks : (Pupil References 

The First Books 'oflrStdneyf - Cormack , M. B. ; Frank! i n Watts , New ; Yorki T9S0i 
My Hobby is Collecting Rocks -and Minerals - Jensen, D. E. ; Children 's Press , 
CETcagdr“!|^56^7|'fe^^ . 

All About Our Changing Rocks - White, A. T.; Random House, New York, 1953 






i. 1 -: 



Volcanoes: . .(Teacher -References) , . . ... , ^ .. , . - , - . 

Volcanoes as Landscape Forms - Cotton, C. A.; Wiley, New York, 1952 
My Experiments With Volca noes - Jaggar, TLA.; Hawaiian Volcano Research 




Voice 

Yol canoesTNewffah d ; Ol d ’ Col ema'n , S . Nl; John Day, New. York, 1 946 
Volcano Gal t, T~; Scribner, New York, 1946 



•: ' :; v V. i ; 

vv-. vCi-v-'v’tKjr i ■ ' i - . T. - -L- V.'- - . 

■ LL ■ • •• • . . V 
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Metamorphi sm: 

Igneous and Metamorphlc Petrology - Tuiner, F. J. and Verhoogen, J.; McGraw 
Hill , New York, 1951 



Earthquakes and the Earth's Interior: (Teacher References) 

The Birth and Development of Geological Sciences - Adams, F, B.; Dover, New 
York, 1954 

Our Earth - Beiser, A., Dutton, New York, 1959 

About Earthquakes - Ei by, G. A.; Harper, New York, 1957 

Seismicity of tFjj~ Earth - Gutenberg, B, and Richter, C, Fv; Princeton Uni- 
versity Press, Princeton, New Jersey, 2nd Ed., 1954 
Rjndamental s of Physical Science - Krauskopf , K. B. ; McGraw Hill , New York, 

4th Ed. , 1959 

Physical Geology - Leet, L. D. and Judson, S.; Prentice Hall, Englewood Cliffs. 
New Jersey, 3rd Ed . , 1 958 

The World in Space - Marschack, A,; Dell, New York, 1958 



"Earthquakes in Kein County, California, During 1952", California Department 

~ jyj- ■ ^ ” ■ ■ ■ _ - — 



of Natural Resources, Division of Mines Bulletin No. 171 - Oakeschott 
G. B . i San Francisco , 1955 

Elementary Seismology - Richter, C, F.; W. H. Freeman, San Francisco, 1958 



Earthquakes and the Earth's Interior: (Pupil References) 

Restless Earth - Wyler, R. and Ames, 6 . i Abelard-Schuman , New York, 1954 



Structural Geology & Mountain Building: "T.” .• 

The Cause of M ou ntain B uilding - An Enigm a - Eardley, A. J.| American Scien.- 

tisti June, T957 

Biography of the Earth: Its Past, P res ent and Future - Gamgw, George; Mentor 



Books’ M-27 (paperbound ) , 1 948 



Fundamentals of Earth Science - Thompson, H. D.; Appleton-Century-Croft, 1960 
ET ements of Geol ogy - Zumberge, J . H. ; John Wiley; New York, 1958 



An Introducti 
T554 



Atmospheric Science: ' v V ", 

Clim atol ogy - Haurwitz, B. and Austin, J. M.; McGraw Hill , New York , 1 944 
Weatherwise - Laird.,C.A.; 11 (4): 128-129, 1958 (Workshop for Weatherman) 

A Selective Bi bl i ography i n Meterol ogy - Layton, E. ; Weatherwise, 11 (4 ) : 

' 135-136 ind 1 ^):.:,%6rl .......a- 

Everyday Weather and How It Works - Schneider, H. and Bendick, J.; McGraw 
Hill, New York, 1951 ~ 

Weathercraft - Spil haus , A. F, ; Vi king , New York, 1 951 I 

iction to Climate - Trewartha, 6. T.; McGraw Hill, New York, 3rd Ed., 




Water, Its Reservoirs and Work: (Teacher. References) . ' . 

Eandscape: as DeveToped {by -:the "Processes- of Natural ,Eroslon - Cotton, C. A. ; : 
Wilo ? , N«. YorK, 2nd lidUlon, 1949 ' ' 



87 
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Floor of the Ocean - Daly, R. A.* University of North Carolina Press, Chapel 
Hill , 1942 

Rainfall and Runoff - Foster, E. E.i McMIlllan, New York, 1948 
Realms of Wat er - Ruenen , P. H.j Wiley, New York, 1955 
Hydrology - Meinzer , 0. E., ed . Dover, New York, reprint, 1949 
Science of the Sea for Current Science and Aviation - Funcus, H. J,; Ameri- 
can Education Publications, Columbus, Ohio, 1952 

Water, Its Reservoirs and Work: (Pupil References) 

Water, U.S.D.A. Yearbook - U.S. Department of Agriculture; U.S* Government 
Printing Office, Washington D.C., pp. 1-218, 1955 
Water Supply Paper Series - U.S. Geological Survey, U.S. Government Printing 
Office, Washington, D.C. 

Science Experiences - Elementary School - Parker , B . M . ; Row , Peterson , 

~ Evanston, II 1 . , 1 952 



Gl aci ers : 

Glacial and Pleistocene Geology - Flint, R. F.j Wiley, New York, 1957 
Principles of Geology - Gil bury, J., Waters, A. C. and Woodford, A. 0.; Free- 
man, San Francisco , 1 959 

Geomorphology, The Evolution of Landscape - Hinds, N.E.A.; Prentice Hall, New 
York, 1943 



Mineral Resources: 

Principles of Economic Geology - Emmons, W, H.; McGraw Hill , New York, 2nd 
Eel i tTon , 1940 

Encyclopidi a of Science and Techno! ogy - McGraw Hill , New York;,;,' 1 960 
Non-Metal i 1 c Mi neral s - Ladoo , FTTl B. and Myers , W. M.; McGraw Hi 1 1 New York, 
2nd Edition, Ids'! • ^ ST - : ■ : • , 

Mining Geo logy - McKinstry , H . E . ; Prentice Hal 1 , New York , 1948 
PIT in the Earth - Prott, W. E. ; University of. Kansas Press, 1943 
Conservation of Natural Resources - Smith , G. Wil ey , New York, 2nd Edition, 



1958 









mi 



;E?,- 



Astronomy :- (Teacher References ) 

Astronomy - Baker , R. N . Van ; Npstrand i ;Ppi neeton * . » 1959 

A Short History of Astronomy . - Berry, A. Seri bner ,; New York, 1899 
Astronomy - buncan , 3 . C . ; Harpers , New York, 5th , Ed . , 1 955 
How to Use Your Telescope - Edmund , Scientific Co., Barri ngton ,, New Jersey, 

T"f)5'9 1 — 

Scientif ic American Reader - Simon & Schuster , New York, 1 953 pp . 2-51 . 
Elementary Astronomy - Struve, 0. ; Oxford University Press , New York, 1 959 
Modern” "Sliac”e ScTence - Trinklein, F. E. and Huf Ter, C. M.; Holt, Rinehart & 
Winston, New York, 1961- 
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Introduction to Paleontology: 

Search for the Past, An Introduction to Paleontology - Beer bower, J, R.; 
Prentice Hall, New York, 1960 

The Din osaur Book - Colbert, E. H,; McGraw Hill, New York, 1951 
invertebrate Pal eontology - Easton, W. H.; Harper and Brothers, New York, 

■ 'TST6&' ‘ 

Invertebrate Fossils - Moore, R. C., Lalicker, C. G., and Fischer, A, G,; 
McGraw Hill , New York, 1952 



Sedimentation 
Sedimentary Rocks - Petti John 



Ed,, 1950 



F. J. ; Harpers, New York, 2nd Ed,, 1957 
R.; McGraw Hill, New Yorl 
Twenhofel , W. H.; McGraw Hill, New York, 



Sequence in Layered Rocks - Shrock, R. R.; McGraw Hill , New York, 1948 
Pri nclpl es of Sedimentation 



2nd 



Films : 



Crystals (black & white), 25 minutes; Educational Services, Inc, 

In the Beginning, 1954, 28 minutes (sound, color); available from Modern 
Talking Picture Service 

1955 Eruption of Kilauea (color), 20 minutes; available for transportation 
costs only from U.S, Geological Survey, Washington 25, D.C. or U.S. 
Geological Survey, Denver Federal Center, Denver 2, Colorado 
Earthquakes (black & white), 16 mm sound, 10 minutes. Almanac Films 
The Face of the Earth (sound color), 16mm, 12 minutes; Encyclopedia Britan- 
nica Films 

The Hidden Earth (sound, color), 16mm, 12 minutes; Encyclopedia Britannica 
Films - •: ilr.';':' : v ' : i'l . 

In the Beginning (sound, color), 16mm, 29 mi nutes , Magnol ia Oil Company 
Mountain Building (sound , bl ack & white) , 1 6mm, 11 minutes. Encyclopedia 
Britannica Films •; 7:1:: 

The Unchained Goddess (sound, color) , American telephone and Telegraph Co. , 

\ 59 mi nutes, free on loan V , " -7" 

Wearing Away of the Land (black & white), 1 real ,10 minutes , Encyclopedia 
Britannica. Films ; V > - v "; 

Bi rth of the Soi 1 (color), 1 reel , 1 0 mi nutes , Encycl opedi a Bri tannica Films 
Water Cycle (bl ackr & white)vtl 0 minutes, Encyclopedia Britannica Fi 1ms 



Work of Runni ng Water (black & white) , 1 0 minutes. Encyclopedia Britannica 
Films . - 

Limestone Caverns ’ (col or) , 11 mi nutes v :Gor6het7Fiims 



Face of the Earth, No . 763 (color) , 12 mlhutes ; Encyclopedia Britannica Films 
; Understand i ng ;0urtEarthir;sGTaci ers? : ( col or ) , T0 munites^^ FI 1 ms , 1 952 
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GRADE TEN 

GENERAL BIOLOGY 

I. Introduction to A.T. Biology 

Objective: The student will demonstrate his understanding of the procedure 

and ideas behind individualized instruction, as well as what 
life is and the use of basic equipment necessary for laboratory 
use. 

A, You should know about this first* 



1. Each student will be able to operate the audio-visual equipment in 
the carrels. 

2. Each student will be able to understand the routine procedure of 
check-in/check-out, recording work completed, grading, test taking, 
and use of demonstration materials. 

3. Each student will be able to become familiar with lab procedure. 
Individualized owrk, group seminar, and individual conference. 

B. The Beginning and The End 



1. Each student will be able to identify the three hypothesis of where 
life came from and contrast them with each other. 

2. Each student will be able to define biogenesis and abiogenesis. 

3. Each student will be able to formulate a workabl e definition of 

their own 1 ife : . ' • ^ - v.f- ^ - f 

4. Each student will be able to construct an outline of the early Renais- 
sance history of life science leading to evolution and the cell theory. 

5 . Each student will be able to raise questions about organic evolution 
and whether it is probable and possible. 

II. Ecology and Interaction 



Objective: 



The student will demonstrate his understanding of the relation- 
s hi p of organi sms to the envi ronment: by explaining various i nter- 
acti ons between organi sms i n given communities . ; 



A. 



Web of Life 
1 



’ .. 1 •" t- J -V - . 



Each student will be able to identify all of the physical factors of 
an environment and how their interaction effects the living things 

2. Each student will be ableto differentiate the various stages of the 

flow of energy and matter through ecosystem. ^ : 

3. Each student will be abl e to relate what a producer, consumer, and 
decomposer are and how they interact to form a Food Web. 

4. Each student will be able to write or recite the various parts of 
the carbon, sater, nitrogen, and mineral cycl e in the transfer of 
matter in the system and compare the part each plays in the eco- 

5 . Each student will be abl e to construct a mass and numbers pyramid 
for a simple ecosystem of living things. 



er|c 




the various major biomes of the world. 
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2, Each student will be able to write or recite what all of the major 
bioines are and relate the major types of vegetation and animal life 
found In each of the biiomes. 

3, Each student will be able to compare at least two different biomes 
as to abiotic factors and biotic factors, 

4, Each student will be able to relate su sc ess ion and climax in an eco- 
system and the factors involved in causing these changes, 

5, Each student will be able to identify the major problems that organ- 
isms face in living on land, 

6, Each student will be able to contrast the effects of altitude and 
latitude upon the climax vegetation. 

C. Life in a Pond 

1. Each student will be able to Identify the three water zones in a pond 
divided by the amount of light penetration. 

2. Each student will be able to identify the various areas of the pond 
and the various organisms that can be found in this variety of habi- 
tate. 

3. Each student will have a general knowledge of the animals and plants 
of the pond as to what they look like and where they may be able to 
find them, and how they make their living in the ecosystem, 

4. Each student will be able to identify and use the various pieces of 
collection equipment to be used on a field trip. 

5. Each student will be able to know and demonstrate the various pro- 
cedures of collecting materials for all four-team assignments at the 
pond , 

D. Field Study of a Pond 

1. Each student will be able to undertake a field study of a pond , do- 
ing the collecting and sorting of biotic material . 

2. Each student will be able to record and evaluate the abiotic factors 
from direct observation of the habitat, 

3. Each student will be able to evaluate the interral tionship of biotic 
and abiotic materials that they observed, collected and recorded as 
to both food and energy chains, influencing factors outside the eco- 
system, and pyramid of numbers. 

4. Each student will be able to compare this studied food ecosystem with 
other ecosystems of the biosphere. 

E. The Bomb - "Can Any of Us Escape?" 

1. Each student will be able to identify the major pollution problems 

of our environment. :>; . ' 

2. Each student will be able to relate the pol 1 ution problems to the 

major problem of over-population. • : 

3. Each student will be able to compare the position of the individual 
to a population and how the population fits to a community. 

4. Each student will be able to identify the parts of population dynamics 
and compare these to pollution and over-popul ation . 

5. Each student will be able to compare and* contrast the basic principles 
of ecology with our present dilemma of pollution. 

III. The Living Cel 1 . •••. : „ . , ■ - . ■ , .. •... 

a Objective* The student will demonstrate his understanding of the structures 
of a cell arid how these structures function as well as how a cell 
reproduces into two iden^i<*^l cells. 
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A. The Building Blocks of Life 

1. The student will be able to write or recite the cell theory and the 
history that brought about its formation. 

2. The student will be able to identify the part played by Hooke, Schell - 

den and Schwann, aided by the work of Verchow in the development of 

the cell theory. 

3. The student will be able to identify the various parts of a cell and 
the locations of each. 

4. The student will be able to compare the relationship of the size of 

o a cell to its ability to carry on vital functions. 

B. The Land of Diminishing Returns 

i '■ , r 

1. The student will be able to write or recite the function of the follow- 
ing cellular parts: 

a. Nucleus. 

b. Chromatin. 

c. mi tochondri n . 

d. Vacuole. 

e. Cell membrane. 

f. Endoplasmic reticulum. 

g. Ribosome. 

h. Nucl eolus . 

2. Each student will be able to relate how the nucleus controls the for- 

mation of protein. 

3. Each student will be able to identify and compare the basic principle 
of active transport and its energy requirements to normal cellular 
diffusion. 

C. Mitosis 

1. Each student will be able to relate the general changes undergone Ivy 
a nucleus through the four phases of mitosis, and Identify each stage 
on a microslide of onion root and whitefish bastul a . 

2. Each student will be able to write or recite the major changes that 

occur in the nucleus during interphase, both visible and invisible. 

3. Each student will be able to relate the two processes of equational 

cellular division and correlate the connection between the two . 

4. Each student will be able to contrast several changes between plant 
and animal mitosis. 

IV, The Energy to Run the Organic Machine 

Objective: Given a chemical process necessary for organic life, the student 

will be able to explain and/or demonstrate the process and inter- 
relate it to the other processes of life. 

A, Energy, Matter and You 




1. Each student will be able to define Energy. 

2. Each student will be able to list the three states of matter and the 
differences in molecular motion. 

3. Each student will be able to write or recite the definition of the 

chemical and physical properties of matter and give at least four 
examples of each one. 1 V 

4. Each student will be able to compare potential energy with kinetic 

energy. 

93 



FILMED FROM BEST AVAILABLE COPY 



(85) 



5. 

6 . 
7. 



Each student will be 
matter from one form 
Each student will be 
and the construction 
Each student will be 
ments, compounds and 



able to relate the transformation of energy and 
to another in three different instances, 
able to identify the basic structures of matter 
of atoms and molecules. 

able to compare the differences between ele- 
mixtures . 



B. Energy in the Atom 

1. Each student will be able to write or recite the three particles 
that make an atom. 

2. Each student will be able to relate the attractive forces that hold 
the particles of the atom together. 

3. Each student will be able to explain the concept of energy levels in 
relationship to the position of the electrons. 

4. Each student will be able to construct a picture of the orbiting 
electrons and their positions to each other. 

5. Each student will be able to contrast how atoms are constructed In 
relationship to 103 different elements. 

6. Each student will be able to contrast the relationship between the 
electrons in the outer energy level and how chemical bonds form to 
make molecules. 

C. The Carbon Atom 

1 . Each student will be able to construct the atomic structure of carbon 

2. Each student will be able to relate that carbon has four covalent 
bonds and that it shares electron pairs when it forms these bonds. 

3. Each student will be able to write or recite a molecular formula and 
a structural formula for simple carbon mol ecu! es , 

4. Each student will be able to contrast how carbon, because of it bond- 
ing, can form so many different molecules by forming straight chains, 
chains that form many geometric figures as well as rings. 

5. Each student will be able to relate carbon will not only single bond 
with itself, but will double and triple bond with each other and be- 
come more reactive this way. 

D. Carbon Compounds 

1. Each student will be able to construct three basic carbon compounds 
that are common to all living things. 

2. Each student will be able to identify the basic units that make up 
carbohydrates , fats , and proteins. 

3. Each student will be able to identify and construct the basic simple 
sugars and bond them together to form the complex carbohydrates. 

4. Each student will be able to construct glycerol and fatty acids, put 
the two together, and make up a lipid. 

5. Each student will be able to construct amino acids, bonding them with 
peptid bonds to form protein molecules. 

E. The Reason For Go 

1. Each student will be able to define and give examples of potential 
and kinetic energy . 

2. Each student will be able to describe the changes in entropy that 
changes In energy and organizations cause. 

3. Each student will be able to write or recite what an endergonic and 

D exergonic reaction is and compare the relationship to energy. 

ERIC 4. Each student will be able to define entropy and relate it to the dy- 
: hb K fea ..." namic equilibrium of a ceW . 
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F, ATP Action 

1. Each student will be able to identify the chemical structure of ATP. 

2. Each student will be able to differentiate usable forms of energy 

inside a living cell. 

3. Each student will be able to define a high energy bond and relate 
how the cell utilizes it to do work in ATP to ADP cycle. 

4. Each student will be able to write and recite the basic types of 
cellular work and some examples of these in a cell, 

5. Each student will be able to identify the action of ATP and relate 
how a muscle viber performs work. 

6. Each student will be able to relate the general energy cycle from 
the sun to ATP in a living cell. 

6. The Production of Go 

1. Each student will be able to define Radiant Energy. 

2. Each student will be able to relate the function of chlorophyll to 

its structure and molecular change in trapping energy, 

3. Each student will be able to recite or write the three pathways that 
light energy follow after being absorbed by the chlorophyll molecule. 

4. Each student will be able to contrast cyclic and non-cyclic phospho- 
relation in their production of ATP during the light phase of photo- 
synthesis. 

5. Each student will be able to write or recite the general functioning 
of the dark phase of photosynthesis with the products and materials 
used in this phase. 

6. Each student will be able to construct an overall picture of the en- 
tire process of photosynthesis and relate it to the energy require- 
ments of all living things in an ecosystem. 

H. Using Go for Life 

1. Each student will be able to relate the respiratory process to photo- 
synthesis, ATP, the mitochondris » and cell metabolism. 

2. Each student will be able to describe the three major processes (gly- 
colysis., Krebs Cycle, and electron transport system) and relate the 
transfer of energy from one to another. 

3. Each student will be able to compare the likenesses and differences 
in aerobic and anaerobic respiration. 

VI. Animals Without Backbones 

Objective: To give the student a comparison and overall view of the various 

types of invertebrate animals. 

A. One-Cell ed Organisms 

1. Each student will be able to identify some common protozoans. 

2. Each student will be able to describe the different means of move- 
ment of different protozoans. 

3. Each student will be able to list the important structures and their 
functions. 

4. Each student will be able to describe the reproduction of protozoans. 

B. Hollow Bodied Animals 

1. Each student will be able to relate how the multicellular condition 
ERJC permits efficient division of labor. 
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2. Each student will be able to list and define the major structural 
characteristics of sponges and coel enterates . 

3. Each student will be able to relate the feeding and reproduction of 
both of these phyla. 

4. Each student will be able to compare the likenesses and differences 
of the sponges with the coel enterates . 

5. Each student will be able to make a comparison of the degree of all 
specialization that occurs in sponges and coel entrates . 

C. Worms 

1. Each student will be able to identify the general phylum character- 
istics of the three phyla of round, flat and segmented worms. 

2. Each student will make a comparison between these three groups in 
structural, evolution, and way of life. 

3. Each student will show and explain the great diversity of the various 
animals within these three groups. 

4. Each student will be able to constrast and compare the highly organ- 
ized systems of the earthworm with the simple ones of the planaria. 

D. Soft-Bodied Animals 

1. Each student will be able to identify the general characteristics of 
the phylum mollusca. 

2. Each student will be able to relate the great diversity among the 
group of four classes as well as common characteristics of each class. 

3. Each student will be able to identify the general body structures of 
the fresh water clams. 

4. Each student will be able to identify and relate the general physi- 
ology of the animals digestion, circulation, respiration and nervous 
system . 

5. Each student will be able to write or recite the life cycle and re- 
production of the clam. 

6. Each student will be able to compare the greatly specialized squid 
with the other members of the group. 

E. Knights of "Olde" 

1. Each student will be able to define and recite the general character- 
istics of arthopods . . 

2 Each student will compare and contrast the difersity among the animals 
in this phylum. 

3. Each student will be able to identify the behavior responses from ex- 
ternal environment. . 

4. Each student will be able to differentiate the structural adaptations 
in the appendages of this crustacean. 

5. Each student will be able to identify the parts of the internal anatomy 

of the crayfish as a representative arthropod . . 

6. Each student will be able to write or relate some of the economic im- 
portance of this group to man. 

F. Spiny-Skinned Creatures 

1 . Each student will be able to list the major characteristics of the 
phylum Echinodermate, 

2. Each student will be able to describe the structure and way of 1 if e 
of the starfish. 

3. Each student will be able to make a comparison of the Echinodermata at 
the transitional form of life between invertebrates and vertebrates. 
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VII. Simple Plaints 

Objective: Each student should be able to relate the general characteris- 

tics of the non-vascular plants and compare these in a phylo- 
genic arrangement to the evolution of the plant kingdom. 

A. The Small Ones - Virus and Bacteria 



1 . 



2 . 

3. 

4 . 

5 . 

6 . 

7. 



8 . 

9. 



able to., relate 
survive, 
able to relate 
growth rate and 
be able to list 



be 

to 

be 



the methods and conditions that 



Each student will be able to relate in writing the following things 
about bacteria: 

a. Structure. 

b. Types. 

c. Size. 

Each student will 
bacteria are able 
Each student will 
have an effect on 
Each student will 
bacteria , 

Each student will 
ditions of transformation 
Each student will be able 



the factors and conditions that 
reproduction of bacteria, 
the nutritional requirements of a 



be able to discuss in paragraph form the two con- 
and transduction. 

to discuss the factors and conditions that 
relate bacteria or pathogens to diseases. 

Each student will be able to relate the following things about anti- 
biotics * 



a. Spectrum of influence. 

b. Specificity. 

c. Production. 

d. Control of bacteria. 



e. From where they come. 

Each student will be able to relate the structure of a virus. 

Each student will be able to relate the life cycle of a virus and 
explain the cycles relationship to living cells or hosts. 



B. The First Green Ones 



1. Each student will be able to relate the basic structure and compare 
it to the single-celled bacteria. 

2. Each student will be able to compare and contrast the evolution of 
algae through the various forms and also with other plants. 

3. Each student will be able to relate the various algae types, their 
life cycl es and color of pigmentation. 

C. Fungi 

1. Each student will be able to identify the various types of true fungi 

and their life cycles. y v :;-\ 

2 . Each student will be abl e to relate the basic structure of the fungi 
and their asexual and sexual forms of reproduction. 

3. Each student will be able to have a visual identification of the many 
forms of fungi . 

4. Each student will be able to relate an understanding of the involun- 
tary relationship of fungi to protozoa and the simple green plants. 

5. Each student will be able to contrast the economic importance of 
several of the forms to our everyday life in Montana. , 



D . Trend Toward Comp! exi ty 
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1 . 
2 . 

3. 

4. 

5. 



Each student will be able to compare the common structures of the 
simple green plants. 

Each student will be able to contrast the evolutionary changes in 
the green plant from a water environment to the simplest land plants. 
Each student will be able to write or recite the seven adaptions 
that are needed to occur to make survival possible for a green plant 
on land. 

Each student will be able to compare and contrast the alternation 
of generations of algae and moss. 

Each student will be able to relate how alternation of generations 
makes a plant more adaptable in a changing environment. 



VIII. The Machine and How It Works 

Objective: Each student should be able to identify the major systems and 

organs of the human body and apply their structure to the func- 
tioning of these systems. 

> A, Food and Where It Goes 

1. Each student will be able to relate how the structural characteris- 
tics of the digestive process were developed from an evolutionary 
point of view. 

2. Each student will be able to describe intracellular digestion and 
extracellular digestion. 

3. Each student will be able to explain the importance of digestion, 

4. Each student will be able to explain how the food is acted upon from 
the time it gets into the mouth until it reaches the large intestine. 

B, The Pump and Transportation 

1. Each student will be able to write or give orally two major functions 
of the circulatory system. 

2. Each student will be able to reconstruct the evolutionary development 
of the circulatory system. 

3. Each student will be able to contrast and compare an open circulatory 
system with a closed system. 

4. Each student will be able to trace the flow of blood through the 
heart 3 naming the parts in succession, 

5. Each student will be able to relate the components of blood to their 
function. 

6. Each student will be able to list the characteristics and function of 
the arteries, veins, and pi ate! ets . 

7. Each student will be able to trace the clotting process. 

C. Clean Air and Water 

1 . Each student will be able to relate an evolutionary and structural 
comparison of both systems in animals. 

2. Each student will be able to relate the three main organ, systems 

utilized by complex animals and how they work in moving oxygen to 
cells,: . . • . . •- , 

3. Each student will be able to compare the needed structural changes 

i n 1 ung tissue of the various vertebrate animal s . •'/. ./ 

4. Each student will understand the structure and mechanics of the 
breathing process in humans. 

5. Each student will be able to describe the three basic nitrogen wastes 
and the importance of each in their removal from the living animal. 
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6. Each student will be able to recognize other systems In the human 

that perform an excretory function other than the kidney. 

7. Each student will be able to relate the basic structures of the ex- 
cretory system as well as the structure of the kidney. 

8. Each student will have an understanding of the filtration and re- 

absorption process as to how they are performed and the products 
involved, since the basic physiology of the human kidney is important. 



D. Control, Circuits and Cerebrum 

1. Each student will be able to identify as to structure and function 
the major areas of the central nervous system. 

2. Each student will be able to explain the workings of a simple reflex 

arc . 

3. Each student will be able to describe the effects of the controls 
centers of the various autonomic functions of the body. 

4. Each student will be able to compare the advance in evolutionary 
development of simple invertebrate systems to man. 

5. Each student will be able to express and demonstrate how the electric 
chemical movement of an impulse occurs along a neuron and across a 
synapse . 

6. Each student will be able to relate how the nervous system with the 
endocrine system controls certain functions of the organisms. 

7. Each student will identify what a hormone is and how it performs as 
a chemical messenger with a built-in feed back mechanism. 

E . Muscles 



1. Each student will be able to compare and contrast the three major 
types of muscle tissue found in most mammals. 

2. Each student will be able to construct a picture of a section of a 
myofibril and label the various bands. 

3. Each student will be able to construct a picture of the gross anatomy 
of a muscle and label the parts. 

4. Each student will be able to describe why, when he looks at a skele- 
tal muscle, he sees striations and describe what makes up the stria- 
ti ons . 

F. About Birds and Bees 

1. Each student will be able to follow a pattern of sexual reproduction 
through the animal kingdom, seeing many differences, but deducing a 
common pattern in all. 

2. Each student will be able to compare the differences in external and 
internal fertilization . 

3. Each student will be able to describe the various patterns of repro- 
duction within the mammals. 





Development 

1. Each student will be able to derive, through comparisons with the frog 
and chick development, an understanding of eairly human development. 

2. Each student will be able to identify the various changes that occur 

i n early embryonic development. ; • •• ; 

3 . Each student will be abl e to i denti fy the three embryonic ti ssues arid 
what major systems develop from each. 

4. Each student will be able to describe the changes that are undergone 
in the uterus after fertilization has occurred. 

V: -— ~ 9S 
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5. Each student will be able to discuss and compare the basic pattern 
of embryonic development in all vertebrate animals as an evolution- 
ary trend in the development of mammals. 

The Land Turns Green 

Objective: Each student should have an understanding of vascular plants 

and relate their structures and life cycles on an evolutionary 
basis with the lower plants. 

A. Vascular Plants Take Over 

1. Each student will be able to describe the general characteristics of 
vascular plants. 

2. Each student will be able to draw some conclusion from the fossil 
record of vascular plants in demonstrating the evolutionary advances 
from these to our present-day angiosperms. 

3. Each student will be able to relate the fossil and isolated living 
remnants of past groups to the modern ferns and mosses. 

4. Each student will be able to identify and develop the life cycle of 
a fern and a moss . 

B. Forever Green 

1. Each student will be able to describe the alternation of generations 
of gynmosperms . 

2. Each student will compare the structural and functional changes that 

have evolved from earlier vascular to the gymnos perms . 

3. Each student will realize how gymnosperms provide useful resource to 

our civilization. 

C. Daisies 

1. Each student will be able to develop through evidences of the charac- 
teristics of the simpler plants a theme that will explain how the 

flowering plants became the dominate plant. 

2. Each student will be able to relate the cycle of flower plants through 
likenesses and differences with other plants. 

3. Each student will be able to explain how specialized structures that 
have come from evolution have better adapted the flowering plants to 
survive the environment. 

D. Three Musketeers 

1 . Each student will be able to identify the major parts or roots, stems, 
and 1 eaves . 

2. Each student will be able to discuss the functioning of the major 
tissues of roots, stems; and leaves. 

3. Each student will be able to identify some of the important cell 
types and how their structures adapt them to do a particular function 
within the plant. 

4. Each student will be able to collect and identify a few basic flower 
plants by vegetative structure. 

E. The Forbidden Apple 

1. Each student will be able to identify the basic structures of the 
flower. 

loo 
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2. Each student will be able to relate the processes of pollination, 
fertilization and seed development. 

3. Each student will be able to describe the alternation of generations 
of flower plants. 

4. Each student will be able to relate the various structures and types 
of fruit and seeds. 

Heredity 

Objective: Each student should be able to identify chromosomes and relate 

these cellular structures to Mendel ian genetic principles to 
solve simple genetic problems of the monohybrid and dihybrid 
types. 

A. Thread of Life 

1. Each student will be able to relate orally or in writing the follow- 
ing things about the DNA molecule: 

a. The three units that make up the DNA molecule. 

b. The four different nitrogen bases. 

c. How these units are put together. 

d. The coded arrangement of the bases. 

2. Each student will be able to describe the process of replication or 
duplication of the DNA molecule. 

3. Each student will be able to relate DNA code control in the nucleus 
to the building of a protein at the ribosome. 

4. Each student will be able to describe what a mutation is in relation 
to a change in DNA. 

B. Cell and Chromosomes 

1. Each student will be able to define the following terms: 

a. Gene. 

b. Chromosome. 

c. Tetrad. . - 

d . Synapsis. 

e. Centromere . 

f . Spindl e. 

g . Centrosome. 

2. Each student will be able to define the fundamental stages of meiosis 
and the physical changes that occur in the cell. 

3 . Each student will be able to compare arid contrast meiosis with mitosis 

4. Each student will be abl e to rel ate what happens to the chromosomes in 

meiosis to the genetic explanation of Mendel's Law. 

5. Each student will be able to explain how the chromosome number goes 

from diploid to haploid in the formation of a gamete (redutlon divi- 
sion). V • v -V.v- : . 

6. Each student will be able to explain that genetic continuity and vari- 
ability are the physical happenings of meiosis. 

7. Each student will be able to relate how mutation in cel Is occurs dur- 
ing the mei otic process. 

t. Before Conception 

1 , Each student will do a cross involving one trait or a monohybrid cross 

2 .Each student wil 1 be abl e to cal eul ate and write the phenotypic and 

genotypic ratios for that cross. 
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3. Each student will be able to relate some of the definitions that are 
basic to genetics, such as homozygous, heterozygous, genotype, pheno- 
type, dominant, recessive, and alleles. 

4. i_ach student will be able to define Mendel's first law of genetics. 

5. Each student will be able to discuss Mendel's work and its contri- 
bution to modern genetics, 

6. Each student will be able to relate how the gene pairs are selected 
by each parent and the process involved, plus the recombination of 
them and what it will produce for that trait in the offspring. 

D. How It All Happened 



1. Each student will be able to recite and explain Mendel 's second law 
of Independent Assortment. 

2. Each student will be able to describe the relationship in combining 
the information of monohybrids crosses to work di hybrid problems. 

3. Each student will be able to solve dihybrid corsses using the branched 
diagram method. 

4. Each student will be able to explain the following things, how they 
take place, and solve problems concerning these: 

a. Sex-determination. 

b. Sex-linked traits. 

c. Sex-mosiacs. 

d . Polyploid . 

5. Each student will be able to apply the process of crossing over to 
explain the variability that can occur among linked genes. 

6. Each student will be able to identisy other physical changes that 
occur in chromosomes that cause mutations in the organisms. 

Evol ution 



Objective: Each student should be able to explain that the continuity of 

life is maintained by natural selection, and that there isHan 
evolutionary relationship among living things supported by 
scientific evidence. V ■ 

A. Darwin, Survival and Other Things 



1 . Each student will be able to relate a brief history of Darwin and the 

events that were instrumental in the solving of the theory of evolu- 
tion . . . 

2. Each student will be able to discuss Darwin's hypothesis of natural 
selection and some of the evidence to support it. 

3. Each student will be able t;o eyaluate the evidences of genetics as 
to supporting natural sel ection . 

4. Each student will be able to explain the elemental forces of evolution. 

B. Creatures of the Past and Present 



1 ... Each student will be able to describe the fossil .evidences and how 
it rel ates to evolution. . ‘ . - 

2. Each student will be able to compare geographic distribution with how 
the elemental forces have effected the living populations of a region , 

3 . Each student will be able- to expl al n the effects of frequencies of 

all el es on changing populations '.. s> “ ' 



C . Monkeys to Man 
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1. Each student will be able to describe and discuss the evolutionary 
evidence of man's ancestry. 

2. Each student will be able to discuss the various forms of near man 
and early man and the differences as related to man today. 

3. Each student will be able to describe the evidences of tools and 
culture of man in the evolutionary pattern of his development. 

4; Each student will be able to give an evolutionary explanation of 
how the various race of. modern man could have come into exi stance. 
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of Documents, Government Printing Office, Washington D.C., 1937 
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GRADES ELEVEN OR TWELVE 
ADVANCED BIOLOGY 

I, Develop an understanding of bio-chemistry. 

Objective: The student should be able to explain or demonstrate the various 

biochemical processes necessary to maintain life. 

A. The student will be able to explain the basic inorganic reactions that 
are related to life. 

B. The student will be able to discuss the atomic theory, quantam theory 
and its relationship to energy. 

C. The student will be able to discuss the chemical processes that led to 
the theoretical origin of life. 

D. The student will be able to describe the structure and formation of the 
simple and complex organic compounds. 

E. The student will be able to describe the structural framework of enzymes 
and relate this to the action of the enzyme in chemical reactions. 

F. The student will bb able to explain the step-by-step reactions that are 
called glycolysis, Krebs Cycle and Electron Transport System. 

G. The student will be able to relate the similarities and differences in 
aerobic and anaerobic respiration in both plants and animals. 

II, Develop an understanding of cytology. 

Objective: The student should have an understanding of the basic structure 

and function of cells and the similarity of these and all species 
of plants and animals. 

A. The student will be able to explain and identify the structure of plant 
and animal cel Is . 

B. The student will be able to discuss the functioning of the various parts 
of living cells. 

C. The student will be able to relate the process of protein synthesis to 
the cellular structure. 

D. The student will be able to relate the processes of diffusion, osmosis 
and active transport to the cell membrane. 

III, Develop an understanding of continuity of life. 

Objective: The student should be able to demonstrate the continuity of life 

by explaining the process of reproduction in both plants and 
animals. • 

The student will be able to discuss and describe in detail the process 
of mitosis and how it maintains the continuity of life. 

The student will be able to explain the likenesses and differences in 
mitosis and meiosis. 

The student will be able to relate the process of meiosis with sexual 
reproduction. 

The student will be able to relate and explain the process of DNA repli- 
cation with the chromosomal pattern of heredity. 

The student will review and have a knowledge of the basic Mendel ian Laws. 
The student will be able to apply Mendels Laws and be able to use these 
in the solution of genetic problems. 

The student will be abl e to relate the process of natural selection to 
continuity of life. 
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G. The student will be able to describe asexual forms os reproduction and 
their relationship to the continuity of life. 

Develop an understanding of homeostasis. 

Objective: The student should have an understanding of regulation and home- 

ostasis by being able to explain how systems function to main- 
tain a stable internal environment. 

A. The student will be able to explain how various regulatory centers in 
the brain function to maintain homeostasis. 

B. The student will be able to discuss and describe the action of guard 
cells and xyl em tissue in the conductivity of water up the stems and 
root systems of plants. 

C. The student will be able to describe the regulatory functions of the 
kidney in water and mineral balance as well as removal of nitrogen 
wastes . 

D. The student will be able to explain and/or relate the action of the endo- 
crine system with the central nervous system in the maintenance of stable 
environment. 

E. The student will be able to explain the various systems within the blood 
to help maintain homeostasis. 

F. The student will be able to describe the action of auxins within plants 
to create various trophism reactions in maintaining a stable environment. 

Develop a knowledge of behavior. 

Objective: The student should demonstrate an understanding of behavior in 

terms of the functioning of the organisms. 

A. The student will be able to describe the action on the functioning of a 
receptor. 

B. The student will be able to explain the action of a nerve impulse along 
a neuron and across a synaptic gap. 

C. The student will be able to explain a reflex arc, 

D. The student will be able to discuss the effect of chemical messengers 
on behavior patterns. 

E. The student will be able to indicate a basic understanding of how nerve 
impulses are capable of transmitting specific information to a nerve 
center. 

F. The student will be able to discuss some theories on how information Is 
stored and then retrieved from the central nervous system. 

G. The student will be able to express a knowledge of the simple behavior 
patterns of Instinct, implanting, etc. 

Develop a knowledge of changing living things. 

Objective* The student should understand the change of living things through 
time by explaining how organic processes can cause changes in 
organisms . 

A, The student will explain how sexual reproduction occurs and how it causes 
changes in the organism. 

B, The student will be able to demonstrate by example how isolation of popu- 
lations cause changes in organisms, 

C, The student will be able to discuss how green plants have changed in 
their development both vegetatively and sexually. 
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D. The student will be able to describe and discuss how the various chromo- 
somal abberatlons create change in the organism. 

E. The student will be able to explain how, with selective breeding, man 
has changed various organisms within civilized time. 

F. The student will be able to explain the effect of mutation at the molecu- 
lar level and relate this to the formation of proteins. 

VII. Develop an appreciation for unity with diversity. 

Objective; The student shoul d be able to compare the structures and pro- 
cesses in different phyla that are similar to demonstrate the 
unity in pattern yet diversity in type. 

A. The student will be able to explain the unity with the trend toward com- 
plexity in the transportation systems of plants and animals. 

B. The student will be able to discuss unity of all things in the structure 
and function of DNA and RNA. 

^ • The student will be able to explain unity of respiratory organs between 

land and water animals. 

D. The student will be able to summarize the embryonic pattern of verte- 
brate animals showing the great unity in each development, with the 
great diversity of the organisms. 

E. The student will be able to describe and discuss the pattern in both 
structure and function of digestion in plant and animals. 

F. The student will be able to describe the similarity in pattern of skele- 
tal and muscular systems in invertebrate and vertebrate animals. 

G. The student will be able to describe the unity of pattern in sexual re- 

production of living things. 

VIII. Develop an understanding of ecology. 

Objective: The student should be able to demonstrate his understanding of 

the relationships of organisms with their environment and the 
interaction that takes place between communities or ecosystems. 

A. The student will be able to, with field work, develop a picture of the 
interaction of two different communities side by side and the basic 
interaction within each community. 

B. The student will be able to explain the basic ecological principles that 
govern and control the works of any ecosystem. 

C. The student will be able to discuss and use the information of population 
genetics to explain food production, dynamics of a population and how 
changes can occur. 

D. The student will be able to do an in-depth study of mans' effect on the 
environment through work in the field, studying chemically the pollutants 
to air, water and soil . 

RESOURCES: 



(Note: Please refer to those resources indicated for Grade 10 Biology.) 
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GRADE ELEVEN 

CHEMISTRY BY EXPERIMENTATION 

I. Develop an understanding of chemistry as an experimental science. 

Objective: Each student should have an understanding of the experimental 

techniques of science and should obtain the skills necessary to 
perform the laboratory exercise required in the course, 

A. What is Chemistry? 

1. Each student will be able to perform the necessary skills of obser- 
vation and description. 

2. Each student will be able to record an accurate description and reach 
a valid conclusion from the data. 

B. Measurement 

1. Each student will be able to accurately perform the skills used in 
the various measurements in an experiment. 

2. Each student will be able to calculate accurately the data that is 
collected and realize the limitations of himself and the equipment. 

II. Develop an understanding of the building blocks of matter. 

Objective: Each student should have an understanding of the structure and 

energy of the atom and how more complex forms of matter are com- 
bined in building compounds. 

A. Atomic Energy 

1. Each student will be able to relate how a theory is created. 

2. Through the use of a hypothesis , each student will be able to indi- 
cate the existence of molecules, 

3. Each student will be able to define Boyle's Law and use it to explain 
the relationship between pressure and voluem of gases. 

41 Each student will be able to explain how to determine relative mol ecu- 
I lar weights, 

5|. Each student will be able to describe the effects of temperature 
I changes on pressure and volume. 

I ........... . . 

B. Elements, Compounds and Reactions 

1. Each student will be able to identify and recognize the symbols, 

formulas and equations through the use of 3-dimensional models. 

2. Each student will be able to identify that basic particles form all 
matter. 

3. Each student will be able to match symbols with the various elements. 

4. Each student will be able to identify the common molecular formulas. 

5. Each student will be able to discuss the use of chemical equations to 

describe chemical reactions arid compute the balancing of these equa- 
tions , 

C. The Structure of the Atom 

1. Each student will be able to relate the basic principle of electrical 
JC charges to Coulomb's Law. 
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2, Each student will be able to indicate the basic structure of the 
atom, 

3. Each student will be able to explain some atomic nuclei are unstable 
and decay releasing energy called radioactivity. 

D, Periodic Table 

1. Each student will be able to interpret that the arrangement of ele- 
ments on the table is a regularity. 

2. Each student will be able to relate the group of noble gas are chemi- 
cally distinctive because of their lack of activity. 

3. Each student will be able to explain that the other elements tend to 
reach greater stability by assuming the electron arrangement of the 
nobl e gas . 

4. Each student will be able to recognize that the properties of the 
various elements change as you cross the periodic chart. 

E. Making a Believer 



1. Each student will be able to deduce from the chemical evidence avail- 
able to him a basis for the atomic theory. 

2. Each student will be able to discuss and apply the following laws to 
support the atomic theory: 

a. Law of Definite Composition. 

b. Law of Simple Multiple Proportion. 

c. Law of Combine Volumes. 

3. Each student will be able to conclude through experimentation that 
the various parts of atoms exist by the physical evidence produced 
in the various experiments. 

F, Electrons and Where to Find Them 



1. Each student will be able to explain that the amount of light as an 
energy form is relative to the frequency of the light. 

2. Each student will be able to relate that atoms exist in a certain 
stationary state and this characterized by a specific amount of 
energy. 

3. Each student will be able to relate that when atoms go to an excited 
state, electrons move to other positions and that when they return to 
a stationary state, light (a form of energy) is emitted. 

4. Each student will be able to indicate that electron distribution ex- 
tends to infinity; therefore atoms have no boundary surfaces. 

5. Each student will be able to explain that the motion and spatial dis- 
tribution of electrons is characterized by quantum numbers. 

6. Each student will be able to explain that the energy used to remove 
the outer most electrons from an atom can be described as ionization 
energy in that it increases as you go across the periodic table. 

7. Each student will.be able to describe that successive Ionization 
energies for an element are accountable to the number of valence 
el ectrons , 

8. Each student will be able to apply the information of ionization 
energies and electron distribution to the organization of the period- 
ic tabl e. 

G. Molecules and How They Are Held Together 




1. Each student will be able to explain chemical bonding is due to the 
el ectron-nucleau attraction. 
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2. Each student will be able to relate that bonding capacity is related 
to electron configuration. 

3. Each student will be able to express how molecular shape is related 
to the shape of the orbitals. 

4. Each student will be able to Indicate that covalent and ionic bonding 
are suggested in terms of ionization energies. 

5. Each student will be able to discuss the existences of multiple bonds. 

6. Each student will be able to compare and contrast the various chemi- 
cal bonding to explain the shapes and sizes of molecules. 



H. How About Solid and Liquid Molecules? 



1. Each student will be able to explain van der Wall forces in the weak 
attraction of certain special molecules. 

2. Each student will be able to indicate the metals with low ionization 
energies and empty orbitals. 

3. Each student will be able to explain how compounds with varying ion- 
ization energies form ionic bonding solids while other solids are 
formed by covalent bonding. 

4. Each student will be able to discuss and describe Hydrogen bonding 
with various atoms. 

5. Each student will be able to describe the special properties of 
solids, liquids and solutions. 



III. Develop an understanding of the dynamics of chemistry. 

Objective: Each student should have an understanding and perceive the changes 

and transformations that occur in atoms and molecules that we call 
chemical reactions. 



A. How to Calculate Changes 



1, Each student will be able to perform, solve and balance equations in 
accordance with the Law of Conservation of Matter. 

2, Each student will be able to apply the mole concept as a principle in 
solution of problems in stoichiometry. 

3, Each student will be able to develop a quantitative sense to his under- 
standing of a chemical equation. 

B. Power From the Chemical Bonds 

1. Each student will be able to explain that chemical reactions involve 
energy and its storage in the mol ecules , 

2. Each student will be able to discuss the following Laws: 

a. Additivity Law of Reaction Heats, 

b. Law of the Conservation of Energy. , 

3. Each student will be able to compare the relative magnitudes of ener- 
gies involved in phase changes, chemical changes, and nuclear changes. 



C. 




How Fast? 

1. Each student will be able to explain that reactions proceed by a 
series of steps that make up the whole reaction. 

2. Each student will be able to describe the collision theory which 
explains changes in rate, by concentration and temperature. 

3. Each student will be able to interpret the effects catalysts have on 
reaction rates. 

4. Each student will be able to define and explain energy of activiation. 
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D. All Things Being Equal 

1. Each student wi 11 be able to explain the factors that effect the 
vapor pressure of liquids. 

2. Each student will be able to compare the relationship between vapor 
pressure and boiling point. 

3. Each student will be able to summarize Le Chatelier's Principle. 

4. Each student will be able to describe the Law of Chemical Equili- 

brium as a dynamic balance of microscopic changes. 

5. Each student will be able to express what an equilibrium constant is 
in terms of the law. 

E. Will It Disappear of Precipitate? 

1. Each student will be able to indicate an ions* hehavior is independent 

of its source and may react differently in the presence of other ions. 

2. Each student will be able to interpret that by the use of solubility 

reules, the occurence of chemical read tons can be predicted. 

3. Each student will be able to calculate by using the equilibrium con- 
stant the solubility of substances. 

4. Each student will be able to define an electrolyte. 

F. Sour and Bitter 



1. Each student will be able to relate that the strength of electrolytes 
depends upon the extent of ionization. 

2. Each student should be able to define acids as to their major chemical 
property - a source of H+ ions. 

3. Each student will be able to explain that concentration changes as you 
approach equilibrium and this process is titration. 

4. Each student will be able to desdribe the characteristics and proper- 
ties of acids and bases. 



G. Redox 



• T. Each student will be able to explain that oxidation reduction is due 
to electron transfer. 

2. Each student will be able to use oxidation tables to predict chemical 
reactions . 

3. Each student will be able to perform the balancing of oxidation reduc- 
tion reactions. 

4. Each student will be able to identify oxidation numbers and explain 

their use and nature. /. . • 

5. Each student will be able to relate cell potentials and competitions 
for electrons. - 

6. Each student will be able to apply the half-cell reaction to a descrip- 
tion of an el ectrochemieal cel V. 

IV. Develop an understanding of how to use the crossword puzzle.. 

Objective: Each student, through experimentation, should gain further under- 

standing of chemical reactions and the principles governing them. 



A. The Reactive Halogens 



0 

ERIC 



1 . 

2 . 



Each student will be able to explain the physical and chemical pro- 
perties of Halogens is determined by electron configurations. 

Each student will be able to describe how haolgens are prepared from 
natural occur ing compound. — 
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B. 



3 . 

The 

1 . 
2 . 
3. 



Each student will be able to describe oxidizing and reducing agents. 
Alkaline Earths 

Each student will be able to apply the principles he has learned In 
preceding units to a new group of elements. 

Each student will be able to perform the experimentation necessary 
to calculate relative solubility. 

Each student will be able to perform and predict from the laboratory 
work the qualitative analysis of a group of elements. 



Develop an understanding of the neighbors. 

Objective: Each student should be able to understand the development of the 

periodic table by study of the horizontal rows and predicting 
physical and chemical characteristics. 



A. Third Row - Eight Boxes 

1. Each student will be able to relate that some substances can act as 
an acid or a base, 

2. Each student will be able to relate the properties of the third row 
el ements , 

3. Each student will be able to prepare the elements in the third row 
through experimentation and have an indication of their occurrence 
in nature. 



B. First Transition Elements 



1 . 
2 . 
3. 



Each student will be 
of new elements. 

Each student will be 
series of transition 
Each student will be 
ments witn d-orbital 



able to apply old chemical principles to a group 



able to describe the peoperties of the first 
el ements . 

able to Identify the regularities of these ele- 
valence elections. 



C, The Heavier Ones 



1. Each student will be able to discuss the unstable nuclei and its effects 
on the properties of these elements. 

2. Each student will be able to indicate the importance of the proton- 
neutron ratio, 

3. Each student will be able to interpret what nuclear binding energy 
does and how it effects the properties of these elements. 

4. Each student will be able to describe the properties of the rare 
earths and the radioactive ones. 



Develop an understanding of carbon and its many compounds. 

Objective: Each student should be able to obtain an understanding of the 

relative importance of carbon chemistry to his everyday living 
through technology and to life itself. 

A. Carbon Compounds 

1. Each student will be able to explain the structure of carbon which 
gives it its unusual behavior in producing compounds, 

2. Each student will be able to discuss how hydrocarbons provide the 

framework of most organic compounds, 
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3. Each student will be able to explain how functional groups of mole- 
cules determine the chemical behavior of these compounds. : 

4. Each student will be able to relate the make up of giant molecules - 
the polymers. 

B. Chemistry of Life 

1. Each student will be able to relate in general terms that living 
system function because of various cyclic chemical systems. 

2. Each student will be able to explain how the chemistry of the living 
thing is so different but operates on the same principles as all of 
chemistry. 

3. Each student will be able to explain that living things are a collec- 
tion of many specialized carbon compounds. 

4. Each student will be able to express in basic terms the energy ex- 
changes through respiration and photosynthesis in living things. 

C. Earth and Space 

1. Each student will be able to relate how through spectrometry chemical 
constituents of stars can be identified. 

2. Each student will be able to explain that the chemistry of space 
is a very slow process but similar to what is being done in the 
laboratory only at a more rapid rate. 

3. Each student will be able to discuss how the entire earth is in 
three spheres (solid, liquid and gas) that correspond to the three 
states of matter we have been studying throughout the course. 



RESOURCES: 



Books : 



O 

ERLC 



Chemistry - Dictionaries - Mi all , Laurence, 540.3 Mia 

" ancTRharmaceutical - Model!, Walter, 615 

Asi 



Chemistry 

Chemistry 

Chemistry 

Chemistry 



Medical" 
Organic - 



Mod 



Chemi s try 
Chemi s try 
Chemistry 
Chemists 



Asimov , Isaac , 

Qrgani c - Condon, F. E., 
Physical & Theoretical - 
Physical & Theoretical - 
Physical & Theoretical - 
Technical - Ahrens, Maurice 
- Tech hi cal - Jaffe, Bernard, 

- Weeks, Mary E . , 540 Wee 
Elements - Weeks, Mary E., 546 Wee 
Hi story of a Candle - Faradan, 



'547 
547 Con 

Hoffman, Banesh, 541.3 Hof 
Jughes, D. J., 539.7 Hug 
Life, 541 .2 Lif 
R. , 540 Ah 
540 Jef 



Michael , 540 Far 



Chemi cal Industries - Scribner, 660 

Chemistry - Ahrens, Maurice R. , 540 Ah 

Chemistry - Farady, Michael, 540 Far 

Chemistry - Jaffe, Bernard, 540 Jaf 

Chemistry - Law, Frederick, 920 L 

Chemi stry - McCormich, Jac, 500 M 

Chemi s try - Morrison, Robert Thornton, 547 Nor C 

Chemistry - Vaczek, Louis, 540 Va 

Chemistry - Weti ng house Research Laboratories, 548 

Chemi stry - Wetinghouse Research Laboratories, 941.2 Wes 

Chemistry - Analytic = King, Edward J., 544 Kin 

Chemistry - Biological - Hoffman, Katherine B., 570 Hoff 

Chemistry Creates a New World - Jaffa, Bernard, 540 Jaf 
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Science: A Component of Liberal Education - E. Hutchinson; J. Chemistry 

Education, Volume 44 

Vistas of Science - W. J, Youden; National Science Teachers Assoc,, Schol - 
astic Book Services, New York, 1962 

Quantitative Analysi s - A. R. Olson, C. W. Koch and G. C. Pimentel; Freeman, 
San Francisco, r§56, Chapter 5 
I. Chemistry Education - D. De Bault, 21 526, 1944 
JT Chemistry Education, D. De Bault, 21, 575, 1944 

The Nature of the Chemical Bond - L. Paulign; Cornell University Press, 1960 
Chemical Constitution - Ketelaer, J. A. A.; Elseiver Publishing Co,, 1958 
Valence - Cou Ison , C. A,; Oxford Uni verstiy Press, New York, 1951 
Chemical Bonding and the Geometry o^ Molecules - Ryschkewitsch , T. E.; Rein- 
hold. New York, 1963 

Electronic Structure, Properties and the Peri odic Law - Sisler, H. H.; Rein- 
hold Mew York, 1962 

The Hydrogen Bomb - Pimental , G, C. and McClellan, A. L.; Freeman, San Fran- 
cisco, 1960 

Accel erators - Wilson, R. R., and Littauer, R,; Doubleday, Anchor Books, 

Garden City, 1960 

Reaction Rates and Equilibria - Alyea, H. N.; TOPS, J, Chem, Education, 44, 

No. 4, April, 1967 

Why Do Chemical Reactions Occur? - Campbell, J. A.; Prentice Hall, 1965 
El ementary ChertiT cal Thermodynaml cs - Mahan, B. H.j Benjamin, New York, 1963 
El ements of Chemica l Thermodynami cs - Nash, L. K. ; Addison-Wesley , Mass., 1962 
Acids, Bases and the Chemistry of the C ovalent Bond - Vander Werf , C. A.; 
Reinhold, New York, 1961 

Ch emistry of Non-Metal! ic Elements - Sherwin , E. and Weston, G. J . ; Pergamon 
Press, Inc., Lon Island, New York 

Di stribution of Elements in Our Planet - Ahrins, L.-H.i McGraw Hill, New York 
The Universe at Large - Bondi , H. ; The Science Study Series (PSSC), Wesleyan 
University Press, Inc., Education Center, Columbus, Ohio 
How Old is the Earth? - Hurley, P. M,; The Science Study Series(PSSC) , 

Wesleyan University Press Inc., Education Center, Columbus, Ohio 
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